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Time To Go On A Rampage: 
ASUS Rampage IV Black Edition 

ASUS blacked out its new X79 E-ATX motherboard, the 
Repubhc Of Gamers Rampage IV Black Edition, and added 
a mouth-watering assortment of OC tools and accessories to 
appeal to enthusiasts. The OC panel lets you fine-tune and 
monitor performance in real time, and ASUS filled a new 
UEFI BIOS with settings and overclocking profiles so you can 
eke the best performance out of your particular build. OC 
DDR3 to 2800MHz+, reset your drives back to their original 
factory settings with SSD Secure Erase, and on and on. Even 
with all the new trimmings, ASUS says the Rampage IV 
Black Edition is its "most stable gaming motherboard yet." At 
$499.99 retail, it ain't cheap, but it sure is gorgeous. 



Mount This Cooler To That Card 
With NZXT's Kraken GIOKIt 

NZXT says you can increase the cooling performance of 
your GPU by up to 40% over stock coolers and achieve 
results that mimic those from a custom liquid setup if you 
use its Kraken GIO aftermarket cooling accessory. The 
Kraken is a (near) universal mounting bracket that allows 
you to attach your liquid cooler (NZXT Kraken liquid 
coolers as well as most brands of liquid coolers from other 
MFRs) to most graphics cards "regardless of chipset or 
manufacturer." The bracket comes with a 92mm fan and 
zip-tie points to tuck and hide the tubing. The Kraken 
GIO is available in three different colors (black, red, and 
white) and retails for $29.99. Throw one on the GPU in 
your latest build and get crackin'. 




WATCHING THE CHIPS FALL 



Here is the pricing 
information for 
various AlVID and 
Intel CPUs. 



* As of Month Year 
** Manufacturer's 

estimated price 

per 1,000 



CPU 


Released 


Original Price 


Last Month's Price 


Online Retail Price* 


AMD FX-9590 Eight-Core 


6/11/2013 


NA 


$349.99 


$279.99 


AMD FX-9370 Eight-Core 


6/11/2013 


$375 


$219.99 


$289.99 


AMD FX-8350 Eight-Core 


10/23/2012 


$195 


$199.99 


$199.99 


AMD FX-8320 Eight-Core 


10/23/2012 


$169 


$159.99 


$159.99 


AMD FX-6350 Six-Core 


4/30/2013 


$132 


$139.99 


$139.99 


AMD A10-6800K Quad-Core 


6/4/2013 


$142** 


$139.99 


$139.99 


AMD A10-6790K Quad-Core 


10/28/2013 


$130 


$129.99 


$129.99 


AMD A1 0-6700 Quad-Core 


6/4/2013 


$142** 


$148.99 


$148.99 


AMD A8-6600K Quad-Core 


6/4/2013 


$112** 


$109.99 


$119.99 


AMD A8-6500 Quad-Core 


6/4/2013 


$112** 


$118.99 


$118.99 


Intel Core i7-4960X Extreme Edition 


9/3/2013 


$990** 


$1,049.99 


$1,049.99 


Intel Core i7-3970X Extreme Edition 


11/12/2012 


$999** 


$1,039.99 


$1,039.99 


Intel Core i7-4770K 


6/2/2013 


$339** 


$324.99 


$339.99 


Intel Core 17-4770 


6/2/2013 


$303** 


$309.99 


$309.99 


Intel Core 17-3820 


2/12/2012 


$305** 


$299.99 


$299.99 


Intel Core i5-4670K 


6/2/2013 


$242** 


$224.99 


$239.99 


Intel Core 15-4670 


6/2/2013 


$213** 


$219.99 


$219.99 


Intel Core 15-4570 


6/2/2013 


$192** 


$199.99 


$199.99 


Intel Core 15-4430 


6/2/2013 


$182** 


$189.99 


$189.99 


Intel Core 13-4340 


9/1/2013 


$149** 


$159.99 


$159.99 
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WHAT'S HAPPENING 

HARDWARE 




Built To OC:The EVGA GeForce GTX 
780 Ti Classified KINGPIN Edition 

EVGA is targeting hardcore overclocking enthusiasts with its 
newest GTX 780 Ti Classified card. The K|NGP|N Edition 
takes its name from overclocking guru Vince "K|NGP|N" 
Lucido. EVGA says he and fellow OC master Tsemenko 
"TiN" Illya co-designed the card. Lucido says the card should 
hit clockspeeds over 1.8 5 GHz "with extreme cooling," and 
EVGA claims the card is "the final answer in the search for 
the greatest overclocking graphics card on the planet." We're 
guessing you'll have fun testing out those claims for yourself 




Thermaltake Does It Up Red: 
ARMOR A30i Speed Edition 

When you hail from the land of Big Red (Nebraska) as we 
do, you develop a warm spot in your heart for all things 
scarlet. Evidently Thermaltake likes red as well, as they have 
added that color option to their line of ARMOR A30i Speed 
Edition Gaming Cubes. The A30i is a compact case built 
for LAN parties that supports micro-ATX and mini-ITX 
motherboards. Despite its small size, this unit has room for 
two 5.25-inch and one 3.5-inch externally accessible drives, 
as well as two 3.5-inch and two 2.5-inch internally hidden 
devices. It also can handle most oversized graphics cards (up 
to 350mm in length). There are two USB 3.0 ports and one 
HD Audio port. The case comes with two blue LED fans 
(90mm intake in front and 200mm exhaust fan on top), plus 
there are two additional 60mm fans in the rear. 




BitFenix Rocks A New Look With Flo 

BitFenix, the computer chassis and accessory company that 
specializes in products for modders, is stepping out of its usual 
territory a bit to introduce its first personal audio product, a 
premium PC headset called Flo. The company says it designed 
Flo to be used both at the computer and away from it, which 
is why the headset comes with a removeable microphone. Just 
plug in the mic when you're ready to team up with friends 
and frag some bad guys, then unplug the mic and enjoy the 
crisp sounds of your favorite tunes. The Flo sports 40mm 
neodymium drivers with a frequency response of 20hz to 20khz 
and sensitivity of 96db/lmW. Cables include a 1 -meter straight 
cable with inline remote, a 1 -meter mobile audio cable, and 
a 2-meter cable with headphone and microphone plugs for 
when you're at the PC. The earpieces are enclosed and feature 
Bitfenix's own trademarked SoftFeel material for comfortable 
listening. Flo is available in blue, red, white, and black. 
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ASRock + Fatality = 990FX Killer 

ASRock recently announced a new line of motherboards called 
the Killer Series that targets gamers and sports a Fatality tag. 
There are two Intel boards and two AMD boards in the series; 
shown here is the 990FX Killer. ASRock says this mobo is 
the first in the world to include a PCIe Gen2 x2/SATA M.2 
socket. The new socket is designed for Next Generation Form 
Factor (NGFF) SSDs and other devices. M.2 cards come in 
various lengths; the socket on ASRock's 990FX Killer supports 
42mm, 60mm, 80mm, and 110mm. The Killer series of mobos 
includes all kinds of tweaks and features for gamers, such as the 
Killer E2200 Intelligent Networking Platform, which reduces 
latency and improves gaming peformance by giving priority 
to gaming traffic ahead of other traffic on your network. 
Also included is F-Stream, a suite of multipurpose software 
that includes OC Tweaker, XFast RAM, Key Master (for 
customizing keyboard kill-key combos), and similar utilities. 
The price of the 990FX was unannounced at press time. 



HARDWARE MOLE 




Now Available In White: 
Corsair Carbide Series Air 540 

Corsair's Carbide midtower cases are wide-bodied beasts 
with side-by-side chambers that separate components 
to improve overall airflow. The first chamber holds the 
motherboard, graphics cards, and hot-swappable 3.5- 
inch drives; the second houses the PSU, SSDs, and 
5.25-inch drives. This arrangment provides plenty of 
open airspace for cooling. Corsair originally launched 
the Carbide series last summer in black and silver, 
but recently announced it was making a white version 
available for $149.99. 



LIFX Reinvents The Light Bulb 

You've probably seen products that let you turn your 
lights on and off remotely— even from your phone— but 
do they let you wake up to increasing light or fall asleep 
to dimming light? Or better yet, change the color of 
the light itself? LIFX has created a Wi-Fi-enabled LED 
bulb that you can manipulate from your smartphone. A 
variegated color slider on a phone app lets you select the 
color you want and the app lets you control the lights 
from afar. Change the light, change the mood. The bulbs 
are now available online for $89 (hey, they last for years); 
see lifx.co for more info. 
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Happy Days For Win8 Tablet Users: 
SlingPlayer For Windows 8 Arrives 

Until now, Slingbox owners could watch their favorite live or 
recorded TV shows anywhere, except on their new Windows 
8 tablets or PCs. Now Sling Media has removed that 
frustration by releasing SlingPlayer For Windows 8. If you 
aren't familiar with Slingbox, it's the company that became 
a favorite of TV fans everywhere by making it easy to watch 
whatever you watch on your home TV no matter where you 
are in the world. Sports fans love Slingbox because it makes it 
possible to watch your favorite teams, live, even when you are 
traveling. You can watch what you want, when you want, and 
— thanks to SlingPlayer editions like this one — on whatever 
device you want, including Win8 tablets and notebooks. 
Download the new release from www.sl i ngbox.com , and after a 
quick install, your Windows 8 device will be ready to go. 



Paragon Updates Partition IVIanager 

Paragon Software has released version 14 of its Partition 
Manager product in both Home and Professional 
editions. Partition Manager is well known to many 
enthusiasts, as it simplifies the process of creating 
partitions and organizing, transferring, and restoring data 
on drives. Version 14 is Windows 8-compatible and also 
fully supports UEFI. Paragon says the software is capable 
of handling SSDs and AFDs of any size. New in PM14 
is the Paragon Virtual Hard Drive (pVHD) format, a 
technology Paragon developed for backing up and storing 
virtual as well as physical drives in as little as l/4th the 
space used by the original source. PM14 Home costs 
$39.95; PM14 Pro sells for $79.95. 



?| PARAGON 

Partition Manager 14 



The Original! The solution for base 
hard drive organization 



□ 



for base 



SOFTWARE SHORTS 





Fedora Breaks Bad Loose 
With Version 20, "Heisenbug" 

The Fedora Project, a community of developers that 
recently celebrated its 10th anniversary working on the 
free Linux-based Fedora operating system that is sponsored 
by Red Hat, has released version 20 of the Fedora OS. The 
latest edition, code-named "Heisenbug," includes enhanced 
support for low-powered ARM processors, as well as added 
support for clouds. If you like to tinker with free software 
or are experimenting with cloud projects or development 
for ARM devices, download Fedora 20 at fedoraproject.org. 
You certainly can't beat the price! 
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Attack Of The Bots, Part II: 
In The Sequel, The Bots Win 

Incapsula, the cloud-based Internet services company, recently 
released an updated website traffic study that shows that 
bot use is proliferating on the old Interwebs. The report, 
which looked at more than 1.45 billion visits over 90 days 
to more than 20,000 websites, revealed that bot activity on 
the Internet increased significantly in the past year. While 
the first study showed that humans and bots were sharing site 
visits almost evenly (49% human traffic compared with 5 1 % 
bot traffic), the most recent study showed bots now represent 
61.5% of all website traffic, with humans responsible for the 
remaining 38.5%. Incapsula attributes the bulk of the bot 
increase to so-called "good" bots, such as agents of search 
engines. Malicious bot activity levels were about the same. 



No Coasting On Laurels For Opera 

Opera has released the first upgrade for its web browser for 
the iPad. The new and improved Coast reworks desktop 
browsing navigational tools to use motions more familiar to 
iPad users, such as ditching the left and right arrow buttons 
PC users click to move back and forth among downloaded 
pages and replacing them with simple left and right screen 
swipes. The interface is clean and can be easily customized 
with your own graphics. New tools make it easier for music 
lovers to play and control tunes, even from the iOS lockout 
screen. Opera also tweaked the basic functionality of the 
browser to speed up web navigation and says it has made 
changes to the security engine so that it does a better job of 
recognizing attacks. Coast is free at Apple's app store. 



SITE SEEING 



What did the world search for in 201 3? » 





So 77?ar5What Happened In 2013 

If you're curious what people around the world were searching 
the web for last year, or you just want a recap of major events, 
including a composite video of world happenings, you can get 
your fill courtesy of Google Zeitgeist 2013. The search giant 
recently posted its annual end-of-year compilation of search 
results, allowing users to see who was looking for whom (or 
what) during the year. There are top 10 lists for all kinds of 
topics, a "year in review" video, a pictorial composite of the 
top 100 searches, and more. You can get a global perspective 
by comparing results from different countries, and if you have 
a lot of time on your hands and want to stroll down memory 
lane, you can compare the events of this year with the contents 
from Zeitgeists past. Thanks for the memories, Google. 
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DIGITAL ECDNDN/1V 



Job Of The Month 



Still looking for that first "real" job after college? HP says it is looking for recent college grads (received 
a computer science or related bachelor's or master's degree in the last 12 months) for a Firmware 
Engineer position in its San Diego offices. You'll be part of a cross-discipline team that designs, creates, 
and tests firmware for various HP systems and subsystems. This is a coding position, so you must 
be able to anayize, design, program, debug, and so on, and you need to have experience in object- 
oriented design. At least some familiarity with Linux is needed, as is experience in taking projects 
from requirements to design to actual implementation. Big pluses are experience and knowledge of 
hardware design and the overall software development lifecycle. You need to be able to work and play 
well with others, too. HP says its engineers "build the future," so if you want to have an impact on the 
world your kids are going to inherit, here's your chance. You can get the full scoop at hp.com. 

(hp.com) 



Downloading UHD 
Movies? Just Wait... 

If you've been debating whether to upgrade 
your home network to 802.11ac, the latest 
flavor of Wi-fi, the figures at right (showing 
times to download 1 .5Gb with various Wi-fi 
types) may help you make up your mind. 
Networking device manufacturer d-Link 
recently compiled these stats along with a 
lot of other information for an infographic 
on Wi-fi standards, history, and usage. The 
general trend looks promising: If the next 
decade shows as much improvement as 
the last one, you might just find yourself 
downloading terabit-sized files in less than 
a second. 

(dlink.com) 




minutes, 48 seconds) 



802.11ac 




Pssssst ... Hey Buddy, Wanna Buy A Watch? 

The number of wearable tech products reaching the market is surging as more companies see (or think 
they see) a demand for tech that can be worn on, draped over, or otherwise attached to the human 
body. Harris Interactive polled people recently to find out what they would like wearable tech devices 
(watches, pendants, arm bands, and the like) to actually do, and discovered that people in the 18 to 36 
age group— the so-called "Echo Boomers"— were much more likely than the rest of the population to 
identify potential benefits the technology would have on their lives. 

Wearable Tech Will... % Of All Americans % of Echo Boomers 

Keep me informed 26% 33% 

Make me more productive 1 8% 29% 

Make me feel more connected 1 8% 27% 

Make me healthier 14% 20% 

(Harris Interactive) 





HOSTING 



MAXIMUM FLEXIBILITY FOR YOUR WEB PROJECTS 



ALL INCLUSIVE 

■ Included Domains: .com, .net, .org, .biz, .info 

■ Unlimited Power: webspace, traffic, mail accounts, SQL databases 

■ Linux or Windows operating system 

POWERFUL APRS 

■ Over 140 popular apps (Drupal'", WordPress, 
Joomla!"', Typo3, Magento® and many more...) 

■ App Expert Support to answer your questions 

POWERFUL TOOLS 

■ Premium software, including 

Adobe^ Dreamweaver^'' CSS. 5, ■Bl 
and NetObjects Fusion® 2013 W\\j 

■ 1&1 Mobile Website Builder F/ III 

■ NEW: PHP 5.5, Perl, Python, Ruby ^^^wJS^ 

SUCCESSFUL MARKETING 

■ 1&1 Search Engine Optimization 

■ Listing in business directories 

■ 1&1 E-Mail Marketing Manager 

■ Facebook® Credits 

STATE-OF-THE-ART TECHNOLOG 

■ Maximum Availability (Geo-redundancy) 



HOSTING PACKAGES 
FOR PROFESSIONALS 

-STARTING AT 

<A99 

^^^^ m p^*" 





■ iviaAiiiiuiM AAvaiiauMiiy v^~vj icuuiiuaiit 

1 300 Gbit/s network connection 
12 GB RAM guaranteed 
I NEW: Maximum performance with 
1&1 CDN powered by CloudFlare™ 
i NEW: SiteLock security scan included! 




Call 1 (877) 461-2631 




1and1.com 



* Offer valid for a limited time only. The $0.99/month price reflects a 12-month pre-payment option for the 1&1 Starter Hosting package. Regular price of $2.99/month after 12 months.j 
Some features listed are only available with package upgrade. (Visit www.landl .com for full details.) Program and pricing specifications and availability subject to change without notice.: 
1&1 and the 1&1 logo are trademarks of 1&1 Internet, all other trademarks are the property of their respective owners. © 2014 1&1 Internet. All rights reserved. 
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"he Latest I nte 

Choose The 4th Generation Core™ Processor 
That's Best For You 



Many of today's key computing 
technologies were introduced in 
Intel processors. For instance, Intel 
Core processors with Turbo Boost 2.0 
provide extra speed on demand, and 
models with Hyper-Threading are 
capable of effectively doubling their 
multitasking power. In 2013, Intel 
introduced its 4th Generation Core 
processor lineup, built with intriguing 
features that improve your overall 
PC experience. Whether you're an 
overclocker, a gamer, a filmmaker, or a 
casual web surfer, there's an Intel Core 
processor built to fit your needs. 

Performance Enthusiast 

You need speed, speed, and more 
speed, and there's no reason you should 
compromise on performance. Intel's Ivy 
Bridge-E lineup provides several options 
that are fast and — more importantly — 
that you can make faster: 

Core i7-4960X. It's the current per- 
formance king when it comes to desktop 
systems and runs on the X79 chipset. 
The Intel Core i7-4960X gives you six 
cores with Hyper-Threading and 15MB 
of Intel Smart Cache. It runs at 3.6GHz 
with a 4GHz Max Turbo, and of course 
this Extreme Edition processor is also 
overclockable to speeds faster than 4GHz. 
If you need the best of the best, the Core 
i7-4960X is for you. 

Core i7-4930K. The unlocked Intel 
Core i7-4930K sells for a little more 
than half of what the Core i7-4960X 
will cost you, but it still provides six 




cores with Hyper-Threading and has 
12MB of Intel Smart Cache. The base 
clock speed is 3.4GHz with a 3.9GHz 
Max Turbo, and thanks to its unlocked 
multiplier, it will certainly reach faster 
speeds via overclocking. This is a 
powerful CPU that can easily handle 
gaming at the highest settings; image 
and video rendering; and intensive 
data-crunching tasks. 

Core i7-4820K. This chip is the 
most affordable of the Ivy Bridge-E 
lineup, but that doesn't mean it isn't 
powerful. At stock settings, it operates 
at 3.7GHz with a Max Turbo of 



3.9GHz. It also offers four cores with 
Hyper-Threading and 10MB of Intel 
Smart Cache. Similar to the other Ivy 
Bridge-E models, there's support for 
quad-channel memory, so it's good at 
things like folding, rendering, and video 
transcoding. It'll do the job for builders 
that require serious CPU power. 

Gamer 

Your computer isn't for the average Joe. 
It's pushing pixels and running games at 
the highest resolutions. Intel's Haswell 
processors provide a lot of value for 
gamers, and there are several excellent 
options, depending on your budget. 



Advertisement 
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Core i7-4770K. The Intel Core i7- 
4770K offers four cores with Hyper- 
Threading for amazing multitasking 
power. It operates at a stock clock of 
3.5GHz and has a 3.9GHz Max Turbo. 
The "K" in its name means this CPU 
has an unlocked multiplier for easy 
overclocking. It is incredibly fast, is an 
excellent multitasker, and is also highly 
efficient thanks to its 22nm architecture. 
These characteristics make it suitable for 
both enthusiasts and gamers. 

Core i7-4770. If you're looking for 
world-class performance and flexibility 
and you don't plan on overclocking, 
the Core 17-4770 is for you. This 4th 
Gen Core processor gives you four cores 
with Hyper-Threading, so it can run 
eight threads concurrently, and it runs 
at a 3.4GHz base clock. Like the Core 
i7-4770K, it's designed to reach a Max 
Turbo of 3.9GHz and packs 8MB of 
Smart Cache. Get the Core 17 speed you 
want without breaking the bank. 

Core i5-4670K. This chip is the 
fastest Core 15 model in the Haswell 
lineup. It has four cores that operate at 
a base clock of 3.4GHz and can reach 
3.8GHz at Max Turbo. It's a popular 
choice for gaming rigs, thanks to its 
unlocked multiplier and a price that's 
around $50 to $100 less than Haswell 
Core 17 options. The Core i5-4670K 
doesn't have Hyper-Threading and 
has a little less L3 cache than its Core 
17 siblings, but it is fast and highly 
overclockable, and with an 84W TDP, 
you can build a monster gaming rig that 
is also extremely energy-efficient. 

General Power User 

Solid performance is a must for your 
PC. It should be a capable gamer and 
also be adept at handling productivity 
and multimedia creation tasks. You don't 
need extreme performance parts, but 
the PC should feel responsive. Several 
4th Generation Core 15 and Core 
13 processors are more than capable of 
meeting these needs. 



Core i5-4570. This quad-core 
processor runs at 3.2GHz with a 3.6GHz 
Max Turbo. It also features an impressive 
6MB of cache — the same amount of 
lightning-fast internal memory you'll 
find in the Core i5-4670K. The Core 
15-4570 also boasts Intel HD Graphics 
4600, which means you'd be able to 
do things like play mainstream video 
games and edit HD videos with the 
integrated GPU. The base frequency for 
the Intel HD Graphics 4600 is 350MHz 
with a maximum dynamic frequency 
of 1.15GHz. 

Core i5-4430. You'll find the Core 
15-4430 right on the corner of price 
and performance. At press time, this 
impressive chip was priced at just 
under $190, and provides four cores 
that operate at 3.0GHz with a 3.2GHz 
Max Turbo. Its 84W maximum TDP 
means it will also be easy on your 



power bill, and thanks to Intel's Quick 
Sync Video technology, the Core 15- 
4430 is perfect for creating and editing 
3D video, as well as converting 2D 
video files into 3D. 

Core i3-4340. With a price point 
under $160, the Core 13-4340 is 
one speedy dual-core processor with 
Hyper-Threading. The Core 13-4340 
operates at 3.6GHz and includes 4MB 
of Intel Smart Cache. Like the rest 
of the Haswell lineup, it supports 
spanning your desktop across three 
displays. It also comes with the latest 
multimedia technologies, including 
Intel Quick Sync Video, Intel InTru 
3D Technology, and Intel Clear Video 
HD technology. Those interested in 
building a rig that can handle basic 
media creation and editing tasks will 
find the Core 13-4340 a perfect (and 
very affordable) fit. I 



Wondering how Intel's latest processors stack up against each other? Compare all of 
the 4th Generation Intel Core processors mentioned above at a glance! This list isn't 
comprehensive; Intel has more 4th Generation Core options, and you can find out about 
all of them at |uvww.intel.com.| 



Intel Processor 



Cores/ 
Threads 



Base 
Clock 



Max 
Turbo 



Smart 
Cache 



Core i7-4930K 
Core 17-4820 



Core i7-4770K 
Core 17-4770 
Core 15-467 



3.4GHz 
.7GHz 



3.9GHz 12 
3.9GHz 




.5GHz I 


3.9GHz 


.4GHz 1 


3.9GHz 


.4GHz ' 


3.8GHz 



.2GHz 
3.0GHz 
.6GHz 



3.6GHz 

3.2Gh4 

n/a 
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GIGABYTE GA-Z87X-UD7 TH 



With the GA-Z87X-UD7 TH, 
GIGABYTE has installed Intel's 
Dual Thunderbolt 2 controller to allow 
for transfer speeds up to 20Gbps — twice as 
fast as Intel's first-generation Thunderbolt 
controller. The large data pipe is ideal for 
people with ultra-high resolution displays, 
because it supports the DisplayPort 1.2 
standard and allows video streaming 
to a single 4K video monitor or dual 
QHD monitors. The GA-Z87X-UD7 TH 
isn't just for video editors or Ultra HD 
fanatics, though, as there's also support for 
4-way SLI and CrossFire. You'll also find 
gigabyte's powerful CPU overclocking 
capabilities. As such, the GA-Z87X-UD7 
TH can form the base of an impressive 
system, regardless of what you intend to 
use it for. 

Intel's original Thunderbolt controller 
offered four lOGbps channels for data 
transfer. Thunderbolt 2 reallocates 
bandwidth by combining two of the 



lOGbps channels into one. Overall, the 
change means that the four lOGbps 
channels become two 20Gbps channels. 
Both support data transfer and/or 
display connectivity. Like the previous 
generation, video transfer and data 
delivery can be concurrent, and you 
can daisy-chain up to 12 devices. On 
the GA-Z87X-UD7 TH, there are two 
Thunderbolt 2 ports. Your PC can act as 
a piece of the daisy chain, as well as span 
your desktop across two monitors. A third 
display can be connected via HDMI. 

The GA-Z87X-UD7 TH has an 
OC Touch cluster in the upper-right 
corner. This consists of a set of buttons, 
switches, and voltage measurement points 
that give you greater control over your 
overclocking settings. For instance, there's 
an OC Ignition button that lets the 
GA-Z87X-UD7 TH deliver continuous 
power to connected drives and system 
fans — but not to the CPU. This way. 



you can do things like leak-check 
custom watercooling loops, show off case 
mod demos, and maintain power to a 
RAMDisk without having to fully turn 
on the system. The OC Touch cluster 
also offers +/- buttons for BCLK and 
CPU ratio settings to let you manually 
tune these settings directly from the 
motherboard. A debug display is provided 
to help you troubleshoot issues. 

GIGABYTE further supports this 
overclocking flexibility by installing 
impressive heatsinks on the VRM and 
PCH areas of the motherboard. Although 
they're not pictured, the GA-Z87X-UD7 
TH we received had active fan cooling 
on the PCH heatsink, and there was a 
built-in waterblock complete with barbs 
and an active fan installed over the GA- 
Z87X-UD7TH'sVRM. 

Haswell CPUs have 16 PCI-E lanes 
for graphics subsystems, but GIGABYTE 
uses a PLX PEX 8747 chip on the 
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GA-Z87X-UD7 TH to 
pump up the total number 
of lanes to 32. With the 
extra bandwidth, 4-way SLI 
or CrossFire configurations 
will be able to work at 
x8/x8/x8/x8 speeds. In all, 
there are five PCI-E xl6 slots, 
with three that can operate 
at the full xl6 speed and two 
that run at x8. The second 
PCI-E xl6 slot becomes 
unavailable when cards are 
installed into any of the other 
PCI-E xl6 slots. A 3-way 
graphics setup will work at 
xl6/x8/x8 speeds, and two 
CPUs will both run at the 
full xl6 speed. GIGABYTE 
also includes a switch that 
lets you manually turn on or 
off each PCI-E lane on the 
motherboard. This feature is ideal for 
troubleshooting CPUs in a custom liquid- 
cooling setup, because you won't need to 
remove a graphics card from the loop. 

Other high-end features on the GA- 
Z87X-UD7 TH include support for 
32GB of memory that can be clocked up 
to DDR3-3000, a built-in headphone 
amplifier that can drive 600 ohm loads, 
and two Ethernet ports with teaming. 
We also like that GIGABYTE provides 
an add-on module (fits into a free PCI-E 
xl slot) that supports both 802.1 lac and 
Bluetooth 4.0 wireless connectivity. The 
802.1 lac support is of particular interest 
because it supports a theoretical wireless 
speed of 867Mbps when connected to 
other 802.1 lac devices. The dual-band 
receiver is also backward-compatible with 
802.1 la/b/g/n standards. Another cool 
feature is the HyperDuo technology that's 
baked into the Marvell SE9230 controller. 
It allows an SSD to become the cache for 
the HDD to increase storage performance, 
similar to Intel's Rapid Storage Technology. 




To test this motherboard's 
performance, we installed an Intel 
Core i7-4770K, a GIGABYTE GV- 
N760OC-4GD GPU, and 8GB of 
ADATA XPG VI. 0 memory running at 
DDR3-1866. With this setup, our test 
system produced 28.67fps in Metro: Last 
Light and 32.6fps in Aliens vs. Predator 
when run with high quality settings 
at a resolution of 2,560 x 1,600. In 
processor-intensive tests Cinebench 11.5 
and POV-Ray 3.7 Beta, our test system 
produced marks of 8.62 and 1647.42, 
respectively. Our hardware pulled down 
an overall score of 5210 in PCMark 8's 
Creative test. 

You'd be hard-pressed to find a Z87 
motherboard that has a more expansive 
set of features than the GA-Z87X-UD7 
TH. The inclusion of Thunderbolt 
2 means that this motherboard is ready 
to deliver 4K resolutions when the time 
comes to upgrade your monitor. And the 
added PCI-E lanes and support for 4-way 
CrossFire and SLI puts the GA-Z87X-UD7 
TH at the top of the list of candidates for a 



Haswell-based gaming system. Frankly, it's 
an exceptional motherboard. I 

BY Nathan Lake 



Specs: Form Factor: E-ATX; Max memory: 32GB (DDR3-1 600; Max OC: DDR3-3000); Slots: 5 PCI-E 3.0 x1 6; 2 PCI-E xl ; Storage: 1 0 6Gbps SATA; Rear I/O: 2 
HDMI, 2 Thunderbolt, 6 USB 3.0, 1 PS/2, 2 Ethemet, 1 optical S/PDIF out, audio I/O; Warranty: 3 years 

Test system specs: Processor: Intel Core i7-4770K; GPU: GIGABYTE GV-N7600C-4GD; RAM: 8GB ADATA XPG VI .0 DDR3-1866; Storage: 128GB Crucial 
RealSSD C300; OS: Windows 8 Enterprise (64-bit) 
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XOTIC PC KILIAN 



The KILIAN from XOTIC PC is a 
miniature powerhouse. Inside, you'll 
find the same types of high-end hardware 
that you could install in a midtower, but 
the system is small enough to easily tote to 
your next LAN party XOTIC PC built the 
KILL\N inside Fractal Designs NODE 304 
case, which can incorporate a graphics cards 
up to 12.2 inches long, tower CPU coolers or 
closed-loop liquid-cooling, and ATX power 
supplies. All of it fits into a vessel that's a mere 
8.3 X .9.8 X 14.7 inches (HxWxD). Even 
better, XOTIC PC painted the entire inside 
and outside of this KILIAN with its Gecko 
Green color, and the front chassis has been 
modified with carbon fiber. 

XOTIC PC filled our KILIAN with 
premium components for a well-rounded 



build. We were able to multitask quickly 
thanks to an Intel Core i7-4770K (running 
at stock clock of 3. 5 GHz) and 16GB of 
G.SKILL Trident DDR3-2800. A 250GB 
Samsung 840 EVO SSD handled our OS 
and high-priority programs; there's plenty 
of space for several games, as well. For mass 
storage, XOTIC PC added a ITB HGST 
Travelstar 5K1000 hard drive; this drive's 
2.5-inch form factor lets it reside in the 
same drive cage as the SSD. ZOTAC's 
GeForce GTX 780 Ti AMP! Edition has the 
gaming power necessary to tackle any AAA 
title you want to throw at it. ZOTAC has 
plenty of experience overclocking NVIDIA 
CPUs, and that's on display here: this AMP! 
Edition card boasts base and boost clocks 
of l,006MHz l,072MHz, respectively up 



from 875MHz and 928MHz. We also like 
the selection of the MSI Z87I, a Mini-ITX 
motherboard, because it features an Intel 
Centrino Wireless-N 2230 chip that 
provides 802.1 Ib/g/n, Wi-Fi Bluetooth 4.0, 
and Intel WiDi connectivity. 

With such high-end hardware, effective 
cooling is obviously key, and XOTIC PC 
hasn't neglected it. On the front panel, 
you'll find two 92mm hydraulic bearing 
fans (l,300rpm) that blow cool air over 
SSD and HDD in the drive cage. The side 
panels have passive vents, and we saw that 
the graphics card's fans were located right 
next to the vents. This configuration makes 
it easy for the CPU's fans to pull in cool air. 
A mesh vent below the power supply helps 
keep the PSU's internals well ventilated. 



KILIAN 

$3,162 (as tested) 
XOTIC PC 
www.xoticpc.com 
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Benchmark Results 



XOTIC PC 
KILIAN 




XOTIC PC opted to use a Corsair H80i 
closed-loop cooler to chill the CPU, and 
the two fans and radiator are placed on the 
rear exhaust vent. The cooling configuration 
is impressive, considering the small space 
available inside the KILIAN. 

In terms of overall aesthetic, we really like 
the KILIANs exterior. The bright, reflective 
Gecko Green paint is stunning on both the 
outside and inside of the case, and it matches 
nicely with the black, textured carbon fiber 
along the front chassis. At the time of this 
writing, the carbon fiber wrap costs $149, 
and the custom paint job is another $499. 
XOTIC PC offers 12 colors of paint to 
choose from, including Torch Red, Midnight 
Blue, Velocity Yellow, and Plum Crazy 
Purple. Regardless of color, painting the 
inside of the case transforms it into a great 
showroom for the high-end components, 
whenever you take off the panel to let friends 
peek at parts. XOTIC PC added a cold 
cathode light that runs along the interior side 
opposite the GPU. Light spills out from the 
bottom of the case, similar to the glowing 
effect of underbody lights on a car. 

We put the KILIAN through our 
rigorous set of benchmarks. XOTIC PC's 



tiny titan roasted 3DMark Professional's 
Fire Strike Extreme test with an overall 
score of 4915, which was highlighted by 
a Graphics Score of 5146. The system's 
ZOTAC GeForce GTX 780 Ti AMP! 
Edition card also showed well in our games 
tests, where the KILIAN posted 48fps in 
Metro: Last Light and 55.5fps in Aliens 
vs. Predator. The speedy G. SKILL Trident 
DDR3-2800 memory delivered results of 
26.17GBps and 26.23GBps in SiSoftware 
Sandra 2013 SP6 Lite's Memory Bandwidth 
tests, which is amazing for dual-channel 
memory. Marks of 8.61 in Cinebench 
11.5 and 1623.09 in POV-Ray 3.7 Beta 
put the Intel Core i7-4770K's chops on 
display. Finally, the 250GB Samsung 
EVO 840 SSD posted solid numbers in 
CrystalDiskMark with a sequential read 
of 503.5MBps and a sequential write 
of493.1MBps. 

The consistently impressive scores in our 
processor, graphics, memory, and storage 
benchmarks prove that this KILIAN build 
is up to challenge of most any computing 
task. Its small size and attractive looks 
also will make it a hit at any LAN party. 
We'll note that XOTIC PC offers plenty 



SDMark Professional 
(Fire Strilce Extreme) 

Graphics Score 

Physics Score 



Creative Score 

SiSoftware Sandra 2013 
SP6 Lite 

DhrystoneAVX2 
(GIPS) 

Whetstone iSSE3 
(GFLOPS) 

IVIulti-IVIedia Integer 
AVX2 x32 (Mpixels/s) 

IVIulti-IVIedia Float 
FMA3 x1 6 (Mpixels/s) 

Multi-Media Double 
FMA3 x8 (Mpixels/s) 

Multi-Media Float/Double 
FMA3 x8 (Mpixels/s) 

Integer B/FAVX/1 28 
(GBps) 

Floating B/FAVX/1 28 
(GBps) 

POV-Ray 3.7 Beta* 

Cinebench 11.5** 

Games (2,560x 1,600) 

Metro: Last Light 
(16XAF) 

Aliens vs. Predator 
(4XAA, 16XAF) 

* pixels per second 



of configuration options for each build, 
so there's a custom KILIAN for whatever 
you require. ■ 

BY Nathan Lake 



Specs: Processor: Intel Core i7-4770K @ 3.5GHz; Motherboard: MSI Z87I; GPU: ZOTAC GeForce GTX 780 Ti AMP! Edition; RAM: 1 6GB G.SKILL Trident 
DDR3-2800; Storage: 250GB Samsung 840 EVO, 1TB HOST Travelstar 5K1 000; PSU: Corsair CX600; OS: Windows 7 Home Premium (64-bit) 
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GIGABYTE GA-Z87N-WIFI 



Thinking of building a miniature 
Steam Machine or HTPC for your 
entertainment center? If so, you'll want 
to check out the GA-Z87N-WIFI, a 
Mini-ITX motherboard from GIGABYTE 
that supports Intel's Haswell processors. 
With its built-in wireless connectivity for 
802.11b/g/n, Bluetooth 4.0, and Intel 
WiDi (Wireless Display), this mini mobo 
can easily connect to the Internet and 
stream content to the big screen. 

Gamers will like that GIGABYTE 
includes a PCI-E xl6 slot that operates at 
the full xl6 speed; you can add a discrete 
graphics card, and the GA-Z87N-WIFI 
won't hold the card back in the slightest. 
This is ideal for LAN party attendees who 
want to build a small, lightweight gaming 
rig. Now, if you only need the graphics 
power that Intel's Haswell chips supply. 



gigabyte's board gives you a few 
display output options. There are a pair 
of HDMI ports, plus one DVI-I port — all 
of which are HDCP-compliant. Intel's 
HD Graphics can pump out 4K video 
playback over the HDMI ports, and it 
can also span video across three displays. 
So, if you want, you can put every display 
output on the GA-Z87N-WIFI to work. 

Small form factor builders who are 
also looking to overclock will like that 
GIGABYTE incorporated its Ultra 
Durable 4 Plus technology into the 
GA-Z87N-WIFI. This includes all solid 
capacitors and low RDS(on) MOSFETs. 
These offer better efficiency and lower 
temperatures than traditional caps and 
MOSFETs, which should help reduce 
motherboard temperature and improve 
your overclocking headroom. The GA- 



Z87N-WIFI also features two BIOS 
ROMs that function as a main and 
backup. This redundancy makes it easy to 
recover from malfunctions that can corrupt 
the BIOS or when you accidentally create 
an overclock that's too demanding. 

GIGABYTE has also put extra effort 
into protecting and improving the USB 
and LAN ports on the GA-Z87N-WIFI. 
For example, each of these ports is 
built with a dedicated protection filter 
to withstand electrostatic discharges 
that can occur during power surges or 
when plugging in devices. And within 
each USB 3.0 port, GIGABYTE 
integrates a dedicated fuse. The idea 
here is a single blown fuse won't bring 
down multiple other ports. According to 
GIGABYTE, this will help protect your 
data during transfer. 



GA-Z87N-WIFI 

$139.99 

GIGABYTE 

www.gigabyte.us 




16 February 2014 / www.computerpoweruser.com 



HEAW GEAR 





gigabyte's On/OfF Charge technology 
lets you use the GA-ZSyN-WIFIs USB ports 
to charge a mobile device, even while the 
system is in standby or turned off. The ports 
also charge faster than conventional USB 
ports because the On/OfF Charge technology 
allows more current to pass through the 
motherboards USB ports. 

In terms of board layout, on the top 
of the PCB you'll find four 6Gbps SATA 
ports, the front panel header, and the 24- 
pin power connector. The two DIMM slots 
are located along the right side, and the 
PCI-E xl6 slot runs along the bottom of 
the PCB. The Intel LGA1150 socket sits in 
the middle of the board, as well as the Intel 
Centrino Wireless-N 2230 chip. 

To benchmark the GA-Z87N-WIFI, 
we installed an Intel Core i7-4770K, 8GB 
of ADATA XPG VI. 0 DDR-1866, and a 
GIGABYTE GV-N760OC-4GD onto the 



board. The GA-Z87N-WIFI performed 
much like the other Z87-based motherboards 
we've tested, which is impressive given the 
miniature size of the motherboard. For 
example, it produced a 3DMark Professional 
Score of 3108 and PCMark 8 Creative Score 
of 5245. The stock-clocked Intel Core i7- 
4770K generated 8.53 points in Cinebench 
11.5 and 1621.3 pixels per second in 
POV-Ray 3.7 Beta, both of which are in line 
with the other Z87 boards we've tested. The 
use of a GeForce GTX 760 also helped the 
GA-Z87N-WIFI produce respectable frame 
rates (27.l4fps in Metro: Last Light and 
31.6fps in Aliens vs. Predator) in our game 
benchmarks when tested at 2,560 x 1,600 
using high quality settings. 

With the GA-Z87N-WIFI, small form 
factor builders won't need to compromise 
on most component selections. We also 
like that the board has a broad range of 



wireless connectivity. In short, it's a smartly 
designed motherboard. I 



BY Nathan Lake 



Specs: Form Factor: Mini-ITX; Max memory: 16GB (DDR3-1600); Slots: 1 PCI-E 3.0 x16; Storage: 4 6Gbps SATA; Rear I/O: 2 HDMI, 1 DVI-1, 4 USB 3.0, 2 USB 
2.0, 1 PS/2, 2 Ethemet, 1 S/PDIF out, audio I/O, antenna connectors (Intel Centrino Wireless-N 2230); Warranty: 3 years 

Test system specs: Processor: Intel Core i7-4770K; GPU: GIGABYTE GV-N7600C-4GD; RAM: 8GB ADATA XPG V1.0 DDR3-1866; Storage: 128GB Crucial 
RealSSD C300; OS: Windows 8 Enterprise (64-bit) 
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YOUR UNLIMITED GAMING SOLUTIONS 



Gamer Inf nity 8800 Pro SE 



y Windows 8 .1 

GIGABYTE® X79-UD4 USB3.0 & SATA III Intel® Cofe''' 17 Pfocessor 

CORSAIR'' 32GB-DDR3 1600 Mhz Quad Channel Memory 4960X 5.60Ghz $ 2405 

2TB SATA III DATA Hard Drive 4930K 3.40Ghz $ 1925 

Nvidia® Geforce® GTX 770 2GB Video 4820K 3.70Ghz $ 1625 

AZZA Genesis 9000 Full Tower Case 800 Watt 80+ Power . 4 
Asetek Liquid Cooling System * l^i^S 

I Nvidia® 3D Vision Glass and LCD + $499 ™ ™ 





Gamer Xtreme 2000 
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Intel® Core'" i7 Processor 
4770K3.50Ghz $1079 
4770 3.406hz $1045 
Intel® Core™ i5 Processor 
4670K3.40Ghz $975 
4670 3.40Ghz $945 
4570 3.20Ghz $925 
4440 3.00GI1Z $909 
Intel® Core'" 15 Processor 
4540 3.60Ghz $875 
4150 3.50Ghz $865 



Windows 8.1 

GIGABYTE® GA-Z87-HD3 Mainboard w/ USB 3.0 & SATA 6 

CORSAIR® 8GB DDR3 1600 Mhz Dual Channel Memory 

1TB SATA III 7200 RPM HD 

Nvidia® Geforce® GTX 660 2GB Video Card 

Zalman Gaming Headset 

CyberpowerPC X-Saber Gaming Tower Case 430 Watt 80+ Power 
Asetek Liquid Cooling System 



From $ 



Intel® Core'" 
4770K3.50Ghz 
47703.406hz 
Intel® Core'" 
4670K3.40Ghz 
4670 3.40Ghz 
4570 3.20Ghz 
4440 3.00Ghz 
Intel® Core" 
4340 3.60Ghz 
4130 3.50Ghz 



17 Processor 
$1265 
$1225 

15 Processor 
$1159 
$1125 
$1105 
$1095 

13 Processor 
$1055 
$1045 
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Gamer Xtreme 3000 



Windows 8.1 

GIGABYTE® GA-Z87-HD3 Mainboard w/ USB 3.0 & SATA 6 
CORSAIR® 16GB DDR3 1600 Mhz Dual Channel Memory 
2TB SATA-III 6.0 7200 RPM HD 
Nvidia® Geforce® GTX 760 2GB Direct X 11 Video Card 
CyberpowerPC X-Titan Gaming Tower Case 600 W 80+ Power 
Asetek Liquid Cooling System 



$1045 




FANGBOOK EVO HX7-100 

Intel® Core'" 17 Processor 4700M0 

lirir¥1[a^ 

7.9 II II 4in1 II O I 
Lbs II Trw II Re% II bX I 

Windows 8.1 
Intel HM87 Chipset 
17.3" Full HD Display 1920x1080 
8GB DDR3 1600MHz Memory 
1TB SATA300 Hard Drive 

Nvidia® Geforce® GTX 770M 3GB Direct X 11 Video Card 
8X DVD+-RW Rewriteable Drive 
Killer E2200 10/100/1000 Mbps Network Card 
Killer N1202 - 802.11 b/g/n Wireless LAN 



FANGBOOK EVO HX7-200 



Intel® Core'" i7 Processor 
Extreme Edition 
4930MX $2299 
4900MQ $1759 
4800MQ $1559 
4700MQ $1399 



^ CYBERPOWERPC 

All Desktop systems come with 5 yea Limited Warranty + lifetime toll free techsupport 

HVIDIA*, nForce* GeForce*, SLI'" are trademarks or registered trademarks of HVIDIA Corporation or its subsidiaries in the United Stales and otiier countries. 
CybwPmw PCs use geauioe Micnnoft* Wiadows* • Nwi.niicn»ott .com/pinqi/lMnrtoleU 



Intel® Core'" i7 Processor 
Extreme Edition 
4930MX $2459 
4900M0 $1929 
4800M0 $1729 
4700MQ $1579 



Intel® Core'" i7 Processor 4700MQ 
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Windows 8.1 

Intel HM87 Chipset 

17.3 " FullHD Display 1920x1080 

16GB DDR3 1600Mhz Memory 

64GB SATA III 6.0Gb/sSSD 

1TB SATA300 Hard Drive 

Nvidia® Geforce® GTX 770M 3GB Direct X 11 Video Card 
8X Blu-Ray Combo Drive 
Killer E2200 10/100/1000 Mbps Networl( Card 
Killer N1202 - 802.il b/g/n Wireless LAN 
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Thermaltake Max 5 Quad 



Hot-swap storage capabilities provide 
a lot of benefits for power users. For 
instance, let's say you have a RAID 1 
configuration with two hot-swap bays, 
and one drive fails. With a hot-swap 
bay, you can quickly replace the failed 
drive, and your RAID software should 
theoretically rebuild the array. Another 
great reason to use hot swapping is if you 
want to rapidly transfer large files between 
two PCs and need the 6Gbps SATA 
interface's high throughput. Despite 
these advantages, hot-swap bays aren't 
necessarily the most convenient if you 
have to pry off your case's side panel every 
time you need access. 

Thermaltake wants to help. The 
company's Max 5 Quad is a SATA rack 
that fits into a 5.25-inch external drive 
bay slot and lets you install up to four 
2. 5 -inch hot-swap drives. 

The Max 5 Quad is certainly con- 
venient, but it's also cool. Passive air 
vents run along the top and side of the 
rack, and Thermaltake also installed a 
small fan at the back of the unit to 



help dissipate the heat that any installed 
drives generate. The hot-swap trays are 
easy to remove, and the trays lock in 
place by closing each bay door. Below 
the bay doors, there are blue LEDs 
that indicate if a particular drive is 
connected. On the far right side, a red 
LED indicates drive activity. You'll 
get the best results with 6Gbps drives, 
but the Max 5 Quad is backward- 
compatible with 3Gbps and 1.5Gbps 
drives, as well. 

Thermaltake includes the screws 
and data cables necessary to secure 
and connect the rack to your rig. The 
installation process consists of sliding 
the rack into a free optical drive bay 
and screwing it to the optical drive 
cage. Next, attach the SATA data cables 
to the back of the unit. The headers 
are labeled, so it's easy to figure which 
tray corresponds with a given SATA 
port. Then, connect the SATA cables to 
your motherboard. Finally, you need to 
provide power to the rack. Thermaltake 
designs the Max 5 Quad with a Molex 



power port, and a Molex-to-SATA 
adapter cable is provided if you'd rather 
use a SATA plug to power the unit. To 
install a drive, pull out the tray and 
use the included screws to secure it the 
drive. Then, slide the tray in and close 
the bay door. 

The Max 5 Quad is a handy upgrade 
for storage enthusiasts who want or 
need convenient access to their 2. 5 -inch 
drives. The four-drive configuration 
gives you some flexibility, as you could 
use drives in two bays to create a RAID 
configuration, while the other two bays 
could serve as removable storage for 
transferring files. However you want to 
use the Max 5 Quad, it makes switching 
drives in and out of your desktop PC 
easier than ever. ■ 

BY Nathan Lake 

Max 5 Quad 

$39.99 
Thermaltake 
www.thermaltakeusa.com 



Specs: Materials: Aluminum, plastic; Drive support: 2.5-inch SATA (x4); Compatibility; 6Gbps/3Gbps/1 .5Gbps SATA; Accessories; SATA data cable (4), 
Molex-to-SATA power cable; Dimensions: 1 .65 x 5.75 x 6.69 inches (HxWxD) 
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Thermaltake Max 5 Duet 



Adding hot-swap capability to your 
rig is easy with Thermaltake's Max 
5 Duet. This compact SATA rack is 
designed to fit into a 3.5-inch external 
bay, and it has room for you to install 
a pair of 2.5-inch drives. The Max 5 
Duet doesn't require a single screw 
to secure each drive, which makes 
switching them in and out a breeze. 

The Max 5 Duet is built with 
a sturdy aluminum housing. 
Thermaltake also adds ventilation 
holes in the back to let heat dissipate 
from the installed drives. There's 
a black, brushed aluminum exterior 
on the top and bottom of the unit, 
while the front has matte black plastic 
latches with red door handles. Two 



blue LEDs on the front of the rack 
will indicate when drives are connected 
to the hot-swap SATA ports. On the 
back of the rack, you'll find a SATA 
data header for each drive and a SATA 
power header that delivers power to 
both drives. 

Installing the Max 5 Duet is quick, 
because all you'll need to do is insert 
it into your case's 3.5-inch bay and 
use the included screws to lock it in 
place. Then, run the included SATA 
data cables from your motherboard 
to the SATA headers on the Max 5 
Duet. Next, connect a SATA power 
plug to the power header on the rack's 
rear panel. Thermaltake provides a 
SATA-to-Molex adapter if you prefer 



to power the unit via Molex. Finally, 
all you'll need to do is insert your 
SSD(s) or 2.5-inch HDD(s) and close 
the front latch. To eject your drive(s), 
just pull on the red door handle. 

If you have a free 3.5-inch bay on 
your PC and need hot-swap capability 
for two drives, the Max 5 Duet is 
ideal. The rack is easy to install, and 
Thermaltake provides support for all 
SATA interfaces. ■ 

BY Nathan Lake 

Max 5 Duet 

$29.99 
Thermaltake 
www.thermaltakeusa.com 



Specs: Materials: Aluminum, plastic; Drive support: 2.5-inch SATA (x2); SATA interface compatibility: 6Gbps/3Gbps/1 .5Gbps SATA; Accessories; 
SATA data cable (2), SATA -to-Molex power cable; Dimensions: 0.98 x 4.13 x 5.98 inches (HxWxD) 
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Twister0dio16CP008 

$39.99 
ENERMAX 

www.enermaxusa.com 



ENERMAX TwisterOdio 1 6 CP008 



n our review of the ENERMAX Aero- 
Odio CP006, we talked about how 
large laptops need supplemental cooling 
to perform optimally for as long as you 
own them. But the parts in smaller 
laptops have even less room to breathe 
when they're working their hardest. And 
the dirty little secret about highly mobile 
laptops is that they're much more likely 
to be pushed to their limits when you're 
doing fairly common tasks. Supplemental 
cooling, regardless of the size or mobility 
of your laptop, is a good way to keep the 
little road warriors running at their peak 
for a long time. 

The ENERMAX TwisterOdio 16 is 
significantly more compact than the 
AeroOdio; its deck measures 13.9 
by 10.6-inches, which is suitable for 
laptops with screens measuring 16 
inches or less diagonally. The top of 
this cooler is composed of a piece of 
brushed aluminum with a raised plastic 
ridge along the front edge that will 
prevent lighter laptops from slipping 



off. The fan beneath the aluminum 
panel is a 120mm unit that you can 
toggle on or off using the control dial 
along the left side of the unit; the dial 
also lets you manually adjust the fan 
speed from a low setting of SOOrpm to 
up to l,200rpm. As you'd expect, this 
120mm fan needs to spin at a pretty 
good clip to refresh your laptop during 
peak usage, but its noise output still 
only ranges from 25 to 32dBA. 

Unlike the AreoOdio's speakers that 
add to the bulk of the unit, this unit's 
speakers are positioned vertically on 
either side of the cooler. Behind the 
silver metal mesh grilles you'll find a 
pair of 40mm drivers that consume 2 
watts of power and have a frequency 
range of l40Hz to 20KHz. A toggle 
switch also lets you turn the speakers on 
or off, and you'll be able to adjust the 
volume using the laptop or operating 
system's native controls. To power the 
entire unit, plug a lone USB cable into 
a spare port on the laptop and then 



plug the mini USB jack into the port 
on the left side of the TwisterOdio 
16. To get the laptop's audio source to 
utilize the cooler's speakers, just span 
the included phono plug between the 
laptop's headphone port and the 3.5mm 
audio port on the unit. An added 
benefit of this configuration is that you 
can effectively use this laptop cooler as a 
pair of external speakers for any device 
that has a headphone port, such as an 
MP3 player, smartphone, or CD player. 

The TwisterOdio 16's compact 
wedge shape makes it easy to pack 
in your favorite laptop carrying bag, 
so no matter where you go, your 
laptop can quickly have a continuous 
supply of fresh air circulated beneath 
it. Laptop owners looking for more 
than a way to keep their devices cool 
should seriously consider ENERMAX's 
TwisterOdio 16. ■ 



BY Andrew Leibman 



Specs: Dimensions: 2.0 x 13.9 x 10.6 inches (HxWxD); Materials: plastic, brushed aluminum; Power: Mini-USB; Connection: phono plug; Audio: 40mm 
drivers, 140Hz - 20KHz, 2 watts; Fan: 120mm, SOOrpm -1 ,400rpm, speed control dial. 
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Specs & Scores 


GIGABYTE 
GV-R928XOC-3GD 


Price 


-$299.99 


Core clock 


1,000MHz 


Boost clock 


1, 100MHz 


Memory clock 


6,000MHz 


Memory interface 


384-bit 


Memory 


3GB GDDR5 


3DMark Professional 
(Fire Strilce Extreme) 


7597 


Graphics Score 


8211 


Physics Score 


14768 


Unigine Heaven 4.0 


(1,920x1,200) 


Score 


1062 


FPS 


42.1 


Games 


(1,920x1,200) 


Metro: Last Light 
(4XAA, 16XAF, SSAOoff) 


51.33fps 


Aliens vs. Predator 
(4XAA, 16XAF) 


71.8fps 




(2,560x1,600) 


Metro: Last Light 
(4XAA,16XAF, SSAOoff) 


35fps 


Aliens vs. Predator 
(4XAA, 16XAF) 


45fps 




Radeon R9 280X 

Approx. $299.99 

GIGABYTE 

www.gigabyte.us 



GIGABYTE Radeon R9 280X 
(GV-R928X0C-3GD) 



For the gamers on Santas "Nice" list this 
year, AMD had a red velvet sack full of 
new graphics cards available from which to 
choose. GIGABYTE recently sent us their 
latest revision of the Radeon R9 280X, 
which is equipped with a powerful GCN- 
based GPU that floats along in the shadow 
of the Radeon R9 290X flagship. 

The GPU under the hood of the R9 280X 
is technically a Tahiti GPU, manufactured 
at 28nm, just like the Radeon HD 7000 
series. One of the biggest changes with this 
card is its name; from this point forward, the 
"HD" is gone, and the numbering scheme 
switches to an "R" followed by a digit that 
represents the product category and a triple- 
digit number at the end of the name that 
makes it easy to determine the card's place 
in the performance hierarchy. As an R9 card, 
it is targeted at enthusiasts. The mainstream 
cards will be labeled R7, and the higher- 
performing cards within each line will get an 
"X" suffix where appropriate. 

The Radeon R9 290X is unquestionably 
the main event for AMD, but the R9 280X 
is essentially a Radeon HD 7970 GHz 
Edition do-over designed to hit a sweeter 
price point. Both cards have the same 
2,048 stream processors, 128 texture units, 
32 ROPs, similar IGHz core clocks, and 
a 384-bit-wide memory bus spanning 
between the GPU and 6Gbps GDDR5. 



gigabyte's variant (technically the second 
revision of the firm's custom Radeon R9 
280X) is equipped with 3GB of GDDR5, a 
6,000MHz memory clock, and a base/boost 
clock of IGHz and 1.1 GHz. Supported 
technologies include DirectX 11.2, PCIe 3.0, 
OpenGL 4.3, and AMD's Mantle API. As 
you can expect, the Radeon HD 7000 Series 
cards will be replaced by the R9 280X cards. 

gigabyte's Radeon R9 280X comes 
with a custom cooler on it that's more than 
capable of dissipating the 250 watts this card 
can potentially consume when firing on all 
cylinders. The WINDFORCE 3X cooler 
with Triangle Cool technology is capable of 
dissipating up to 450 watts of thermal energy 
A trio of 92mm PWM fans, three copper 
heatpipes that span the board, and a large 
vapor chamber bristling with aluminum fins 
are what make this possible. This card's PCB 
also features GIGABYTE'S Ultra Durable 
VGA technology, which consists of Japanese 
solid caps, a unified Driver MOSFET, ferrite 
core chokes, and a 2-oz copper PCB. What 
all this means is that this Radeon R9 280X is 
able to run cooler, overclock better, and stop 
up power leakage by a significant margin. 

Although the GPU inside this graphics 
card was designed and launched more than 
two years ago, it has aged quite well. When 
we first tested the Radeon HD 7970, it 
scored 59.5fps and 37.3fps in the Aliens vs. 



Predator demo at 1,920 x 1,200 and 2,560 
X 1,600, respectively. (Incidentally, it also had 
a launch price tag of $549.) In an updated 
test bed, the Radeon R9 280X with a similar 
(though higher-clocked) GPU delivered 
71.8fps and 45fps, respectively. This card 
may not have the bells and whistles of the 
Radeon R9 290X, but it resets the bar for the 
kind of performance you can expect to get 
for around $300. As we went to press, this 
card had a street price of $419.99, despite 
a much lower initial launch price. Once its 
price stabilizes, this card will hit a sweet spot 
for enthusiast gamers. ■ 

BY Andrew Leibman 



Test System Specs: Processor: Intel Core i7-4960X; GPU: GIGABYTE Radeon R9 280X (GV-R928X0C-3GD); RAM: 8GB ADATA DDR3-1600; Storage: 128GB 
ADATA Premier Pro SP900 SSD; OS: Windows 8 Pro (64-bit) 
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Thermaltake Ultra X USB HUB With Ethernet Adapter 



Wired Internet connectivity is 
obviously ideal for gaming and 
file downloads, so it's regrettable that 
some of today's convertible laptops 
and Ultrabooks don't offer an Ethernet 
port. The Ultra X USB HUB with 
Ethernet Adapter from Thermaltake is 
designed to provide a wired connection 
for reliable, speedy Internet access in 
situations like this. The miniature hub 
also offers up to four USB 2.0 ports 
to expand the USB connectivity on 
your laptop. The Ultra X's Ethernet 
adapter can be removed from the USB 
hub, which gives you the freedom 
to connect it directly to a free USB 
port on your PC or to the provided 
USB hub. 

Thermaltake has engineered the 
Ultra X to work both with Windows 
and Mac operating systems. In our 
testing, Windows 7 and Windows 8 
automatically found drivers to support 
both the USB hub and the Ethernet 



adapter. Thermaltake includes drivers 
on a CD for WinXP and Vista. If your 
device runs Mac OS X, Thermaltake 
provides drivers for OS X 10.5 
and above. 

Setting up and using the Ultra 
X Ethernet adapter is fairly straight- 
forward. Once the driver is installed 
and the adapter is plugged in, your 
device should be connected to the 
Internet. In some cases, you may need 
to select the adapter (listed as the ASIX 
AX88772B USB 2.0 To Fast Ethernet 
Adapter in Device Manager) as your 
network adapter. With the USB hub, 
your PC should detect any peripheral 
you attach to the hub, just like it would 
if the peripheral were directly connected 
to your PC. If you opt to connect the 
Ultra X Ethernet adapter to the hub, it 
will take up one of the USB ports and 
leave the hub with three free ports. 

Thermaltake indicates that the 
Ethernet adapter supports transfer 



speeds of 10/lOOMbps. We tested 
the Ultra X Ethernet adapter using 
SiSoftware Sandra 20l4's Network/ 
LAN Bandwidth benchmark, and it 
produced the same network speed 
(56Mbps) as the Intel 82579V 
Ethernet controller built into our test 
system's motherboard. 

The Ultra X USB HUB With Ether- 
net Adapter is compact enough that 
it should easily fit within the pocket 
of your laptop or travel bag. Its dual 
functionality as a USB hub and wired 
Internet connection provides you with 
a quick, affordable way to expand the 
overall connectivity of a lightweight 
laptop or Ultrabook. ■ 

BY Nathan Lake 

Ultra X USB HUB With Ethernet Adapter 

$24.99 
Thermaltake 

www.thermaltakeusa.com 



Specs: Ports: Ethernet, 4 USB 2.0; Speed; 10/1 00Mbps; Cord length: 5.67 inches; Weight: 1.76 ounces; Body dimensions: 0.47 x 1.65 x 3 inches (HxWxD) 
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Bgears b-PWM 120mm/b-PWM 140mm 



PWM (pulse-width modulation) 
fans make it easy for you to balance 
system noise and cooling performance 
within your rig. A PWM fan will run 
at its slowest speed when the PC is idle, 
and will ramp up RPMs based on the 
load information provided by your 
motherboard. With the Bgears b-PWM 
lineup, the fans will turn as slowly as 
500rpm for nearly silent operation. And 
an impressive amount of airflow (llOcfm, 
according to Bgears) is generated when 
the b-PWM fans reach their maximum 
speed. The b-PWM 120mm can spin 
as fast as 2,000rpm, while the b-PWM 
l40mm can turn at up to l,800rpm. 

Bgears offers the b-PWM fans in 
three translucent colors, two of which 
come with LEDs. You can choose 
between a blue fan with blue LEDs, 
a red fan with red LEDs, and a black 
fan with no LED. The models with 



built-in LEDs offer a light in each 
corner. We found that the bright LEDs 
illuminated the nearby areas of our 
system interior. Both the 120mm 
and l40mm b-PWM fans feature 
15 blades, which have the same 
translucent color as the fan's frame. 

For power, the b-PWM features 
a mini 4-pin connector, and we like 
that the fan's power cable is nearly 
24 inches long. The length gave us 
the freedom to route the fan's power 
cable behind the motherboard tray, 
so we could hide the cable. And the 
cable easily reached from the case's rear 
exhaust to the PWM headers located at 
the bottom of our motherboard's PCB. 
Bgears also provides a 3-pin-to-Molex 
adapter, so you can power the fan via 
a Molex connector on your PSU in 
the event that you run out of free fan 
headers on your motherboard. (Note 



that the fan will run at maximum 
speed by default when connected via 
the 3-pin-to-Molex adapter.) 

At the maximum fan speed, Bgears 
indicates that the b-PWM 120mm will 
operate at a noise level of 37.3dBA. 
The larger b-PWM l40mm is slightly 
quieter at 35.5dBA when run at 
l,800rpm. In terms of total power, the 
b-PWM will use 6.84 watts, while the 
b-PWM 140 will use 7.32 watts. Both 
operate at a rated voltage of 12V. 

Bgears b-PWM fans move air well 
at full speed, and we thought our test 
fans were extremely quiet when the 
PC was idle. Combine this with their 
flexibility and color options, and you 
have an affordable line of fans that will 
complement just about any build. I 



BY Nathan Lake 



Specs b-PWM 120mm: Dimensions: 120 x 120 x 25mm; Speed: 500-2, OOOrpm; Current: 0.57A; Power: 6.84W; Voltage: 12V; Airflow: 110 CFM; 
Noise: 37.3dBA (at 2,000rpm) 

Specs b-PWM 140mm: Dimensions: 140 x 140 x 25mm; Speed: 500-1, 800rpm; Current: 0.61 A; Power: 7.32W; Voltage: 12V; Airflow: 110 CFM; 
Noise: 35.8dBA (at 1,800rpm) 
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AeroOdio CP006 

$49.99 
ENERMAX 

www.enermaxusa.com 



ENERMAX AeroOdio CP006 



When you splash out for a 17-inch 
laptop, chances are good you're doing 
it more for the discreet GPU, desktop- 
grade processor, and support for multiple 
storage drives than for portability. But no 
matter how meticulously engineered your 
laptop is, heat will build up, and with the 
addition of any or all of the above, that 
heat can very quickly make using the laptop 
uncomfortable and shorten the life of your 
components. And even if the heat doesn't 
become enough to risk your components, 
it can reduce the dynamic clock speed 
headroom that your GPU and CPU have 
to work with, giving you a less-than-stellar 
computing experience. That's why it's always 
a good idea to rest your laptop on a quality 
cooler whenever it's going to be stationary 
for more than a few hours. 

ENERMAX's latest cooler for large 
laptops, the AeroOdio CP006, is built for 
units with 17-inch screens. In truth, the 
deck on this cooler can handle laptops as 
wide as 16.5 inches and as deep as 10.5 
inches. The top of the cooler is a glossy 



black metal mesh surface that covers an 
impressively large 220mm fan. The frame 
of the unit is a matte-finished plastic, and 
a pair of removable rubber domes covers 
the two 40mm drivers on the sloping 
sides of the AeroOdio. The rear of the 
cooler features a pair of USB 2.0 ports, a 
Mini-USB power input, a speaker volume 
dial, and a fan speed dial. 

The fan in the AeroOdio has a speed 
range of 620rpm to up to 720rpm. That 
sounds slow, but a 220mm fan at 600rpm 
will typically be capable of moving air at 
around lOOcfm (cubic feet per minute), 
whereas a 90mm fan, like the type you'll 
often find inside your laptop, will need 
to spin at over 2,000rpm to achieve 
even half as much air movement. In our 
usage, we noticed that there's almost no 
additional noise from this unit. According 
to ENERMAX, the fan generates a 
whisper-quiet 17 to 23.5dBA depending 
on its speed setting. 

If you want a little noise, however, 
the AeroOdio's pair of 40mm drivers 



will provide it with aplomb; they have 
a frequency range from 150Hz to 
18KHz and a 2.5-watt output. A few 
laptops we've tested offer comparable 
or more powerful speakers, but these 
will easily fill your room with rich, 
full-spectrum audio. 

One of our favorite things about the 
AeroOdio is that it requires practically 
zero setup. You just plug the two 
standard USB plugs into the back of 
your laptop, slot-in the mini USB plug 
into the jack on the back of the unit, and 
then turn on music or audio and it just 
works. There's no software to download 
and configure and you don't lose any 
USB ports in the process. You can even 
still use your laptop's headphone port 
without having to unplug anything. The 
ENERMAX AeroOdio has a lot to offer 
those looking for a stylish way to extend 
the life and functionality of their desktop 
replacement laptops. ■ 



BY Andrew Leibman 



Specs: Dimensions: 2.5 x 20.8 x 12.6 inches (HxWxD); Materials: plastic, metal, rubber; Connection: USB (x2), mini USB; Audio: 40mm drivers, 150Hz - 
18KHZ, 2.5 watts, volume dial; Fan: 220mm, 620-720rpm, speed dial. 



26 February 2014 / www.computerpoweruser.com 



GIGABYTE 




in Durability 



GIGABYTE 8 Series Ultra Durable"^ Motherboards 



Ultra Ultra 



•w Performance 



Ultra ^ Ultra 

Safe USB3+ 




A Clear & Present Danger 




Once again, it's that magical time 
of year when love is in the air. 
Florists are giddy at the thought of 
lightening your wallet by a few 
Jacksons in exchange for a small 
assortment of colorful plants, and the 
good people at Hallmark making a 
killing selling $8 rectangles of folded 
cardboard. And what would this 
month be without at least one or two 
delightful new romantic comedies. 



which just happen to be awfully simi- 
lar to last year's flicks? 

Yes, it's February, the romance indus- 
try's favorite month for shamelessly 
profiting off of your affections. 

But don't get it twisted. Here at CPU, 
we're some of the most romantic people 
we know. The only difference is that the 
way to our hearts is through our PCs. 
See, sticks of RAM last longer than a box 
of chocolates, and a new PC case will 



turn our heads a lot faster than bouquet 
of flowers. We'd gladly watch a LN2 
overclocking demonstration rather than 
sit through another 90 minutes of Rachel 
McAdams and Ashton Kutcher fumbling 
toward Predictably Ever After. We'll 
hazard a guess that you feel the same way. 

That's why this is the perfect month to 
kick off 20l4's CPU System Workshop. 
We found a whole bunch of hardware 
that has our pulse racing. There's a little 
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bit of cutting edge and little bit of brand- 
spanking new. All of it is awesome. We 
won't blame you if you break out your 
highlighter, circle the text related to the 
components near and dear to your own 
heart, and then conspicuously place the 
magazine where your SO is guaranteed to 
see it. In fact, we encourage it. 

Love might make the world go round, 
but benchmark-busting PC hardware is 
what makes it fun. Cupid has modified 
his arsenal. You'll like the changes. 

PC Under Glass 

You don't need us to tell you that this 
is one good-looking machine. Over the 
years. In Win has surprised us time and 
again with innovative and unique cases. 
We should expect it by now, but the 904 
managed to catch us off guard once more. 

The 904's front, top, and bottom panels 
aren't really panels at all. Rather, they're hewn 
from a single slab of aluminum-magnesium 
alloy and literally bent to In Win's will. 
The matching back panel is secured to the 
904's aluminum alloy unibody with four 
thumbscrews. Just as impressive, though, are 
the case's side panels. The tinted tempered 
glass looks stunning, and the end result is 
something we'd expect from a modder's 
workbench, not a factory assembly line. Yet 
here the 904 is; a beautifiil combination of 
aluminum and glass. 

Using the 904 as our foundation, we 
endeavored to outfit it with components 
that packed a punch befitting a CPU 
System Workshop machine. Our 
goal was to meet demanding games 
and challenging workloads with an 
overwhelming amount of firepower. 
Considering the case, our first build of 
this year is a regular glass cannon. 

"Glass cannon" is a term that's all too 
familiar to RPG gamers. These are the 
character classes that dish out a crazy 



amount damage (the cannon) but are too 
fragile to take any punishment in return 
(the glass). Our Glass Cannon is a DPS 
(or rather, fps) machine, but it's no squishy. 
Take our word for it: The In Win 904 is as 
sturdy as they come. What we really need 
to focus on is the "Cannon" half of Glass 
Cannon. The finished product is fiiU of all 
sorts of advanced weaponry that we can't 
wait to tell you about. 

Heavy Artillery 

Before we delve into Glass Cannon's 
components, we wanted to give you a full 
rundown of the In Win 904's intriguing 
features. You know about the aluminum 
alloy unibody, and you know about the 
tempered glass side panels. The 904 
is as tall as it is deep (19.3 inches), and 
it measures 7.6 inches wide. Inside, the 
904 supports ATX and microATX 
motherboards. With its lone 5.25-inch 
external bay located below the PSU bay 
and its I/O ports found on the left side, the 



904's appearance isn't the only thing that's 
unique; we like that In Win's engineers 
devised clever ways to keep the case's top 
and front panels clean by relocating the 
external bay and I/O ports elsewhere. All 
of the 904's internal 2.5/3.5-inch bays are 
of the hot-swap variety, and there are two 
more internal 2. 5 -inch drive mounts on 
the front of the chassis. It all combines to 
make a case that you won't soon forget. 

Switching from aluminum to silicon, we 
have another real treat. The build marks 
the first time we used the fastest desktop 
processor in the known universe, Intel's 
Core i7-4960X Extreme Edition. We 
turned to Haswell (in the form of the 
Core i7-4770K) for the last two Workshop 
builds, and that CPU performed like a 
champ. In most benchmarks, especially 
those that are CPU-intensive, the 4960X 
beats the 4770K by a country mile. 
Launched last September, the 4960X is 
Intel's Ivy Bridge-E architecture in all its 
glory: A lean, mean 257mm2 die results 
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in 1.86 billion transistors, six cores that 
can handle 12 threads, and 15MB of Intel 
Smart Cache. Without even touching this 
processor's unlocked multiplier, you get a 
stock clock speed of 3.6GHz and a Max 
Turbo frequency of 4GHz. Needless to say, 
with six cores running at this speed, and 
even more potential via overclocking, the 
4960X is explosive in the best possible way. 

You need a way to properly unleash 
all that explosiveness, though; otherwise, 
you're sitting on a whole lot of gunpowder 
without a match to make the Glass Cannon 
go "boom." Calling GIGABYTE'S GA- 
X79-UD3 a match, however, does it a great 
disservice. Sure, it has all of the niceties 
of the X79 platform, like quad-channel 
memory support and a bundle (40) of 
PCI-E lanes. The GA-X79-UD3 also has 
plenty of the trappings we've all come to 
require from our motherboards. The Core 
i7-4960X's integrated memory controller 
maxes out its memory speed support at 
l,866MHz, but this GIGABYTE board is 
more than happy to take your DDR3-2133 
and DDR3-2400 modules, as well. The 
motherboard is also ready to utilize all those 
PCI-E lanes, as it can support four graphics 
cards in either CrossFire or SLI. Throw in 
stuff like the GA-X79-UD3s Ultra Durable 
pedigree, quick-charge USB ports, and lots 
of USB 3.0 and 6Gbps SATA ports, and 
you have a solid motherboard ready to do a 
lot of heavy lifting. 

We also turned to GIGABYTE for 
the Glass Cannon's graphics, and here, 
we've packed our bags for Tahiti — 
specifically the Tahiti-based GPU found 
in gigabyte's RADEON R9 280X 
(model GV-R928XOC-3GD). Like 
many of the recent graphics cards from 
GIGABYTE that we've covered, this card 
dispenses with stock cooling in favor of 
gigabyte's own WINDFORCE cooler. 
Starting with a vapor chamber over the 



GPU, GIGABYTE adds a beefy heatsink 
with pure copper heatpipes. Three PWM 
fans are installed at precise angles in order 
to maximize airflow. And like the GA- 
X79-UD3, gigabyte's RADEON R9 
280X boasts Ultra Durable construction; 
on the graphics card, that means a PCB 
laced with 2 ounces of copper, Japanese 
solid caps, tier 1 memory, lower RDS(on) 
MOSFETs, and ferrite core chokes. 

Although we have in-depth coverage 
of the RADEON R9 280X in our Heavy 
Gear review this month, GIGABYTE 
dials in healthy IGHz and 1.1 GHz base 
and boost clocks, respectively. We stuck 
with that for the purpose of not blowing 
up the Glass Cannon from the inside out, 
but if you're the lucky winner of this rig 
(get thee to PDXLAN 23), GIGABYTE 
invites you to push those clocks higher 
using its OC GURU II utility. This 
graphics card has 3GB of GDDR5 
clocked at l,500MHz running on a 384- 
bit bus. It's hungry for frames. 



The AD ATA crew has been in business 
for over a decade, so it's safe to say they've 
got the DDR and NAND game on lock. 
For our memory, we used a kit of ADATA's 
XPG VI. 0 DDR3. Our kit consisted of 
two 4GB sticks running at l,600MHz and 
solid timings of 9-9-9-24. With their black 
heat spreaders in full effect, the XPG VI. 0 
modules look good, too. 

For our SSD, we relied on the AD ATA 
Premier Pro SP900, a SandForce-based 
burner. We rolled with the 128GB version, 
which boasts sequential reads and writes of 
up to 550MBps and 520MBps, respectively. 
The drive's 4K write performance is 
spectacular, too, topping out at 85,000 
lOPS. The Premier Pro SP900 provides 
enough room for our OS, vital apps, and a 
small handful of our favorite games. 

To cool a beast like the Core i7-4960X, 
you need a beast. We got one: Zalman's 
Reserator 3 Max. Leave it to Zalman 
to break the mold and give us a unique 
closed-loop CPU cooler. In a market that's 
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crowded with boring, black, rectangular 
radiators, the Reserator 3 Max is a breath 
of cold, fresh air. In fact, the cooler actually 
consists of two radiators — a smaller, circular 
inner radiator stuffed inside another 
circular radiator. Coolant winds through 
the radiators' copper heatpipes, and dense 
arrays of copper fins help soak up the heat. 
Finally, a 120mm PWM fan can ramp up 
to a cyclonic 2,200rpm to blast the heat 
away. The Reserator 3 Max's pump unit has 
a pure copper waterblock, and the pump 
itself keeps the coolant flowing at a rate of 
90 liters per hour. Anything but boring, the 
Reserator 3 Max's blue LEDs in the pump 
unit and fan shine through the In Win 904's 
glass side panel just enough to draw gamers 
to the Glass Cannon like moths to a very 
expensive, benchmark-busting flame. 

ENERMAX — you might remember 
them from such awesome power supply 
families as PLATIMAX and MAXREVO— 
has a new line of 80 PLUS Gold-certified 
PSUs, Revolution X't, and we grabbed the 



730W unit for the Glass Cannon. A partially 
modular power supply, the Revolution X't 
perfectly fit our build needs because we used 
every cable in its hardwired bundle and only 
one of the modular cables; that's how you 
achieve cable cleanliness. Speaking of cables, 
the PSU's 4+4-pin CPU cable was able to 
reach the corresponding connector on the 
GA-X79-UD3 without an extension cable. 
We also dig that ENERMAX went with a 
single 12V rail (60A) rather than spreading 
the amperage across multiple rails. 

In order to properly aim our Glass 
Cannon and rain down havoc on our 
unsuspecting opponents, GX Gaming had 
the tools we needed. For our right hand, 
we chose the Maurus X gaming mouse. GX 
Gaming says the Maurus X is engineered 
to dominate in either EPS or RTS games, 
and we believe it. The Maurus X's four DPI 
settings (800/1600/2400/4000) give gamers 
flexibility, and you can bind up to 30 
macros across the Maurus X's six buttons. 
The Scorpion UI makes setup a snap. 




To round out our control suite, we 
chose GX Gaming's Manticore keyboard. 
Like the Maurus X, the Manticore has 
plenty of macro support. A bank of eight 
dedicated macro keys sits to the left 
of the QWERTY keys, and with three 
profile keys below the Spacebar, you 
have a maximum of 24 macros at your 
disposal; also like the Maurus X, you can 
configure everything within the Scorpion 
UI. You'll find that 20 of gamers' most 
commonly used keys (WASD, SHIFT, 
CTRL, etc.) have built-in antighosting, 
and a relatively short key travel distance 
of 3.8mm just might give you the edge 
you need when it matters most. Between 
the Maurus X and Manticore, our hands 
were in good hands. 

Commence The Bombardment 

Putting the Glass Cannon together 
was mostly straightforward. The In 
Win 904 had cable management 
cutouts where we needed them, so this 
build ended up being as neat as it was 
powerful. In Win designed the 904's 
removable rear panel to accommodate 
most radiators, but the Reserator 3 Max's 
rad turned out to be just a little too thick 
to fit between the 904's rear panel and its 
inner chassis. Instead, we attached the 
Reserator 3 Max's radiator to the 904's 
bottom panel fan mount. In the end, 
everything fit together, and the Glass 
Cannon was All Systems Go. 

Once we rolled (OK, carried) the 
Glass Cannon onto the field, we opened 
fire on our hapless suite of benchmarks 
with extreme prejudice. You can see 
how the Glass Cannon laid waste to 
these tests in our benchmark results 
recap. On the intervening pages, we've 
highlighted a couple of the items that 
make the Glass Cannon such a high- 
tech weapon. ■ 
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Core i7-4960X 



Given the choice, everyone would like to 
have the best — Italian sports cars, 80- 
inch HDTVs, triple-deck yachts. In terms of 
performance, you don't have to worry, because 
there's no better performance than best. Of 
course, the best isn't a reality for everyone. 

Here in the CPU System Workshop, 
however, we don't have to play by the rules. 
We wanted the best processor, so we got 
the best processor: Intel's Core i7-4960X 
Extreme Edition CPU. This chip is Intel's Ivy 
Bridge-E architecture at the top of its game. 
The 4960X simply takes the baton from the 
previous desktop champ, the Core i7-3970X, 
and runs with it (albeit a little faster). In 
terms of speeds and feeds, the 4960X boasts 
a base clock of 3.6GHz and a max turbo 
frequency of 4GHz. Like its predecessor, the 
4960X has 15MB of Intel Smart Cache. 

This CPU is manufactured on a 22nm 
lithography, as opposed to Sandy Bridge-E's 
32nm process, making the 4960X more 
powerful and more efficient. Another crucial 
improvement in efficiency is the 4960X's 
die size. Because Ivy Bridge-E isn't an 8-core 
CPU with two of its cores disabled, like 
certain Sandy Bridge-E SKUs, the 4960X's 
die is a svelte 257mm^. Compared to the 
6-core Sandy Bridge-E die of 435mm^, you 
can see that we're dealing with a CPU that is 
equal parts lean and mean. And although we 
might not consider die 4960X's 130WTDP 
to be stingy by today's desktop standards, 
the fact that Intel managed to shave off 
20W from the 3970X's 150W TDP is an 
impressive feat of engineering. 

Another carryover from Sandy Bridge-E is 
the 4960X's 40 PCI-E 3.0 lanes, which gives 
high-end graphics cards all the bandwidth 
they need to do their jobs. The 4960X's 




integrated quad-channel memory controller 
natively supports DDR3-1866, a step up 
from Sandy Bridge-E parts. Theoretically, 
it boosts the chip's maximum memory 
bandwidth to 59.7GBps. The 3970X topped 
out at 51.2GBps. 

When we tested the 4960X in the Glass 
Cannon, it downright dominated our 
CPU-intensive benchmarks. It ran through 
POV-Ray 3.7 Beta at 2166 pixels per 
second and crushed Cinebench's demanding 



multithreaded workload with a score of 
12.13. Fearsome results. 

Did we mention that the 4960X is 
unlocked and ready to rock? That's what 
the "X" means. It also means exciting, 
exceptional, and excellent. You know, what it 
feels like to be the best. ■ 

Core i7-4960X 

$1,059 

Intel I www.intel.com 





Socket: Intel LGA2011; Clock speed: 3.6GHz (4GHz Max Turbo); 15MB Intel Smart Cache; 
Memory support: 4 channels, DDR3-1866; TDP: 130W; Cores 6, Hyper-Threading 
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904 



Once you see enough cases, even expensive 
enthusiast cases, they all start to look the 
same. Obviously, the level of craftsmanship 
and attention to detail is heads and shoulders 
above the plastic boxes hiding under your 
parents' desk, but it can be hard to get 
excited about a new high-end case when 
manufacturers don't make many departures 
from the tried-and-true playbook. Smoke 
grey is the new beige. 

So when we tell you that we're excited 
about In Win's new 904 glass-and-aluminum 
case, know that we mean it. This daring 
midtower isn't something you see every day. 
In fact, the only unsurprising thing about 
the 904 is that it was brewed up in In Win's 
labs. With previous cases like the XFrame, 
D-Frame, and H-Frame on its CV, In 
Win has certainly earned its reputation as a 
manufacturer that isn't afraid to take risks. 

With the 904, the risk has paid off yet 
again. It's the kind of case that commands 
the room, starting with the side panels. Not 
content with the modest, Plexi side panel 
windows found on most cases (see: playbook, 
above). In Win simply made both side panels 
entirely out of tempered glass. They're basically 
case windows on steroids . . . with an HGH 
chaser. Equally impressive is the single piece 
of brushed aluminum that forms the 904's 
top, front, and bottom panels; a matching 
back panel is removable. Combined with 
the glass side panels, the case is a tribute to 
minimalist sophistication. 

The 904 is more than a pretty face, 
however. It's evident that In Win didn't feel 
the need to conform to any sort of "rules" 
for building enthusiast cases, and we like the 
result. For example, the 904's lone 5.25-inch 
bay is actually located below the PSU bay. 




almost hidden from sight, in order to preserve 
the unblemished front panel. It seemed like 
the motherboard tray had holes right where 
we needed them for our cables, which is 
especially important with this case because 
the glass side panels will put your cable job on 
display for the whole LAN party to see. 

The rest of the 904's bays are, more than 
likely, what you want and where you want 
them. There are three 2.5/3.5-inch hot-swap 
bays in the top right corner of the chassis 
and two mounting plates on the front for 
another pair of 2.5-inch drives. The 904's 



back panel will support most 120/l40mm 
radiators; our Zalman Reserator 3 Max was 
just wide enough that we installed it on the 
904's bottom panel mount, instead. 

In Win's 904 is a beautiful case that didn't 
turn ugly once we starting building our 
system within. Maybe that enthusiast case 
playbook isn't what it's cracked up to be. ■ 

904 

$280 
In Win 

www.inwin-style.com 



SPECS 



Dimensions: 19.3 x 7.6 x 19.3 inches (HxWxD); Materials: Aluminum, glass; Motherboard 
support: ATX, mATX; Bays: 1 5.25-inch external, 2 2.5-inch internal, 3 2.5/3.5-inch internal 
hot-swap; Fans (optional): 1 90mm rear, 1 120/1 40mm bottom; Ports: 4 USB 3.0, audio I/O 
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Here Comes The Boom 



After shutting down the CPU Sys- 
tem Workshop for a few months 
last year, we were eager to shake off 
the cobwebs and get back in the lab. 
Building beastly rigs is one of our 
favorite things to do, and the Glass 
Cannon is a prime example of why it's 
so much fun. 

Builds like this are extra-special, 
though, because it feels like they're 
infused with awesome, inside and out. 
The In Win 904, with its aluminum 
and glass, draws you in, and then the 
system's hardware blows you away. 
Of course, that's what you get when 
you include parts that are so top-shelf 
you need a crane, or a jet pack, to 
reach them. 

We'll start with the processor, 
because there's really nothing faster 
than the Core i7-4960X. Intel's 
champion formerly known as Ivy 
Bridge-E puts its six cores (and 12 
threads) to good use; if you read our 
coverage in the November 2013 issue, 
then you know what sort of damage 
this processor is capable of doing. 
The 4960X was lights-out across all 
benchmarks, but we saw its power 
on display in our CPU-intensive 
tests. Marks of 12.08 in Cinebench 
11.5 and 2166 pixels per second in 
POV-Ray 3.7 Beta highlight this chip's 
explosive potential. 

GIGABYTE did its share of the 
hard work, as well, with the factory- 
overclocked RADEON R9 280X we 
installed. Thanks to the substantial 
aftermarket cooler bolted onto the 
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card's silicon, this R9 280X was 
rock-solid at the clocks GIGABYTE 
dialed in. The result? Oh, just some 
of the highest game benchmarks for 
any single graphics card we've ever 
tested. No big deal. Although one 
R9 280X should be able to handle 
almost any game you play, even at 
high resolutions and quality settings, 
just imagine what two of these cards 
could do in CrossFire; the Glass 
Cannon already has some pretty 
big guns, but there's plenty of room 
for more. 

While we're on the subject of room 
for more, you'll see that we settled 
for a relatively modest overclock of 
4.2GHz. Although we're performance 
freaks, the Glass Cannon will soon 
belong to one very lucky PDXLAN 
warrior, so a CPU System Workshop 



overclocking mishap cooking the Glass 
Cannon's goose was not a possibility 
we wanted to entertain. This rig does 
have all the tools one needs for a very 
fearsome overclock: The Core i7- 
4960X's unlocked multiplier can climb 
as high as 63X, and Zalman's Reserator 
3 Max CPU cooler should be able to 
keep the processor's temperature from 
running away. 

As our first build of 2014 is in the 
books, we think this year is off to an 
excellent start. We'll be packing up 
all this artillery and shipping it off 
to the Pacific Northwest. If you'll be 
in attendance at PDXLAN, we wish 
you luck in winning this weapon, 
and stay tuned for more CPU System 
Workshop shenanigans. If the Glass 
Cannon is any indication, we're in for 
another wild year. ■ 
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HARD HAT AREA 






Standa 

DDR4 




The amount and operating speed 
of your system memory plays 
a significant role in your ability 
to multitask, how quickly your PC 
boots up and resumes from sleep, how 
effectively you can create and edit 
media, and countless other computing 
tasks. It should come as no surprise, 
then, that the blazing-fast DDR3 you 
just installed in your rig is on the verge 
of becoming obsolete. OK, "obsolete" 
may be a bit harsh, but DDR3's 
successor is now on the horizon, and 
there are a number of improvements 
it brines to the table that'll make 



you want to reserve your seat well 
in advance. 

DDR4's Sales Pitch 

Before we dive right in, we want 
to clear up any confusion about the 
terms MHz (megahertz) and MTps 
(megatransfers per second). The 
former specification in memory is 
used to express the I/O clock rate. A 
module of DDR3-1600 memory, for 
instance, has an 800MHz clock but 
is capable of 1,600 megatransfers per 
second (because it is double data rate 
memory). When referring to memory 



speed throughout the rest of this 
article, we'll be using MTps, not a 
doubling of the clock rate in MHz, as 
is common practice. 

The DDR3 memory in your system 
today is likely to deliver transfer rates 
somewhere between l,066MTps and 
2,400MTps. For a handsome price 
premium, there are a handful of DDR3 
kits currently available that race along 
at speeds above 2,600MTps, even up 
to 3,100MTps at the top end. Voltages 
generally vary between 1.65V at the 
higher end and 1.35V for a handful 
of low-voltage kits currently on the 
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market. The sweet spot for today's 
DDR3 is between l,600MTps and 
2,133MTps, with voltages that are 
typically either 1.65V or 1.5V. The 
purpose of moving to a new standard 
is to push that sweet spot into even 
sweeter territory. 

What makes DDR4 compelling for 
servers, workstations, and enthusiast 
systems alike is the higher clock 
frequencies and faster data transfer 
rates. DDR4 currently supports data 
rates starting at 2,133MTps to up to 
4,266MTps. The required voltage has 
also been reduced for DDR4, ranging 
from 1.05V to 1.2V using the same 
current values. 

When they come to desktops and 
other components, DDR4 modules 
will be physically different, as well. 
The early memory chips that DDR4 
memory modules are manufactured 
with are 4Gb chips, compared to 
the 2Gb chips that compose most 
of today's DDR3 modules. This will 
enable single-sided modules to start at 
4GB densities and dual-sided modules 
to start at 8GB. Of course, capacities 
will be much higher when they be- 
come commercially available for 
servers and desktops. 

Both DDR2 and DDR3 shared 
the same number of pins (but with 
cutouts located in different places). 
You'll recall that AMD's AM2 + / 
AM3 platforms could support DDR2 
or DDR3 memory, and a handful of 
motherboards included slots for both 
memory types. You're not likely to 




Samsung is one of the earliest DDR4 pioneers. 



see a similarly simple upgrade path 
between DDR3 and DDR4, however. 
The new memory uses modules that 
feature 288 pins, and the cutout takes 
another jog to make sure you don't 
accidentally plug a DDR3 module into 
a DDR4 slot or vice versa. The pins 
are closer together to make sure all of 
them fit into the standard 5.25-inch 
DIMMs. Early reports pegged DDR4's 
pin count at 284, but four pins were 
added to the specification to support 
NVDIMMs (non-volatile dual inline 
memory modules), which combine 
DRAM, NAND Flash, and an 
ultracapacitor power source to provide 
recoverable memory in the event of a 
loss of power. DIMMs with either pin 
count will work in motherboards with 
either connector. 

To boost signal routing, the 
module height is raised slightly from 
1.2 inches to 1.23 inches compared 
to the DDR3s standard. There are 



more layers to the PCB, as well, so 
module thickness is greater in DDR4 
by 0.2mm. SO-DIMMS, commonly 
used as laptop memory, will feature 
256 pins compared to the 204 pins 
found on DDR3 SO-DIMMS. As 
you'd expect, module height and width 
remain the same, but the pins are 
again more tightly packed along the 
bottom edge. 

The Groundwork 

Samsung produced its first DDR4 
DRAM module in December of 2010; 
it was composed of 2Gb components. A 
month later, it had 4Gb components and 
was well on its way to manufacturing 
8Gb components that will populate 
DDR4 for modules at twice the densities 
of today's DDR3 modules. 

The competition wasn't far behind. 
In April 2011, Hynix unveiled its own 
DDR4 technology and began producing 
2GB DDR4 modules clocked at 
2,400MTps, running at 1.2V. Micron 
announced that it was sampling DDR4 
DRAM modules in May of 2012. 
The modules were co-developed with 
Taiwan-based Nanya Technology 
Corporation and were manufactured 
at 30nm. Another factor that will 
likely help Micron's development of 
DDR4 was its winning the exclusive 
rights to bid for DRAM manufacturer 
Elpida, completing the $2 billion 
acquisition in early August 2013. In 
July 2012, Samsung was the first to 
produce a viable server-grade product 
based on its DDR4 process — 16GB 



Its true that the pieces were tailing intc 
place that year tc have a handtui ct 
validated samples and platfcrms availadle 
dy early 2013, The decline in the PC market 
howeven tcck a tell , , , 
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You won't see DDR4 holding hands with an older standard like you did with DDR2 and DDR3. 




SO-DIMMS for laptops are likely to be the first platform to benefit from DDR4. 



RDIMM (registered dual in-line 
memory module). 

Much of these early samples were 
more proof of concept than actual 
mass market parts, designed to 
drum up excitement, troll the 
competition, and help drive down the 
manufacturing costs of these cutting- 
edge components. But remember, all of 
these advancements and products began 
sampling without a finalized standard in 
place to define DDR4's core attributes. 
The standard didn't come along until 
late 2012, when JEDEC finalized the 
DDR4 specification. 

The JEDEC's (Joint Electron 
Device Engineering Council) Solid 
State Technology Association finalized 
DDR4's specification in September 
2012. It's true that the pieces were falling 
into place that year to have a handful 
of validated samples and platforms 
available by early 2013. The decline in 
the PC market, however, took a toll, and 
memory manufacturers such as Samsung 
and Hynix turned to producing memory 
in markets with much healthier growth, 
such as mobile phones and smartphones. 
Only since DDR3's prices began to 
normalize has DDR4 finally begun to 
make inroads. 

Will 2014 be DDR4's breakout 
year? According to IHS iSuppli, DDR4 
memory will cost approximately 30% 
more for comparable (in capacity to 
DDR3) modules and kits this year, 
and in 2015, that premium will shrink 
to 10%. Not until 2016 will DDR4 
shipments eclipse those of DDR3. 

Memory specifications won't get very 
far in the desktop market without CPU 
manufacturers on board, and the current 
leader of the pack, Intel, is playing a 
big role in how and when DDR4 
makes landfall. For the second half of 
this year, DDR4 is expected to arrive in 
Intel's Haswell-E refresh, which is the 
professional/enthusiast platform; the 
performance is traditionally exceptional, 
but the price is usually jaw-dropping. 
The next platform on Intel's roadmap 
is Broadwell, but that platform 
(manufactured at the l4nm node) will 



forgo a desktop chip in favor of Xeon 
and mobility parts. For Intel, the first 
mainstream desktop chip to include 
DDR4 will emerge when Intel's l4nm 
Skylake platform launches, sometime 
in 2015. 



AMD is being fairly tight-lipped 
about its plans for DDR4 adoption 
on the desktop, but the company 
did drop hints that it is looking into 
adopting the technology for use in its 
graphics products. Regarding its APUs, 
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Micron has demoed working DDR4 modules and recently acquired memory maker Elpida in preparation for the inevitable move to the new standard. 



the graphics-centric logic is much 
more sensitive to limits in memory 
bandwidth, which makes DDR4 and 
faster graphics memory a win-win for 
AMD as it continues to cram more 
desktop-grade graphics cores onto the 
CPU die. The first time DDR4 appears 
in a memory controller from AMD 
will likely be in the second half of this 
year, when its high-performance data 
center-centric Hierofalcon chips enters 
production. This will be an 8-core 
ARM CPU SOC (system on a chip) 
designed for embedded markets, data 
center applications, communications 
infrastructure, and industrial solutions. 

Secret Sauce 

Architecturally speaking, DDR4 isn't a 
big departure from DDR3. There is one 
fairly significant capability that delivers 
performance head-and-shoulders above 
previous DDR iterations, and that's a 



point-to-point data communication 
technique that enables the modules to 
read and write more data per second. 
DDR3 memory controllers enable 
multiple DIMMs per channel, enabling 
you to run eight DIMMs in a quad- 
channel system or four DIMMs in a dual- 
channel system; both setups are common 
in today's DDR3-based systems. DDR4's 
point-to-point topology means that each 
channel of the memory controller is 
dedicated to a single module. DDR4's 
signaling scheme is driven by what's 
called a pseudo-open drain interface logic, 
which is similar to what GDDR3 uses to 
reduce overall power requirements. 

The one-DIMM-per-memory-channel 
restriction is generally advantageous 
for desktops, but it's of particular 
concern for server architects who work 
with systems that carry more than four 
or eight banks of DIMMs. To solve 
the issue, the JEDEC has included a 



provision for the use of high-speed 
digital switches in server environments. 

Beyond DDR 

With the ball in Intel and AMD's court 
as to when we'll see DDR4 in desktops, 
it's just a matter of time. But beyond this 
generation, DDR's future is looking a 
little murkier. According to IHS iSuppli's 
Mike Howard, DDR4 may be the last 
DDR memory standard; there's no 
successor even in the works at JEDEC. 

Howard expects new memory tech- 
nologies to take to the fore, such 
as phase-change memory, RRAM 
(resistive RAM), or MRAM (mag- 
netoresistive RAM). Some form of 3D 
memory chip stacking may also take the 
baton from DDR. Currently Micron 
(with its Hybrid Memory Cube) and 
NVIDIA (with its Volta GPU) are 
investigating the technique and refining 
the technology. ■ 
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Builds Aplenty 

Revisit The Mods Of Yesteryear 



We love hardware. The gleam of a well-turned metal fitting; the intricacy of wiring; the incredible engineering that allows people 

to take disparate components from a multitude of manufacturers and create finely tuned machines. We also love creative 
design, thoughtful detailing, and the luster of a superb paint job. For us it all comes together in the form of mods, where high- 
tech machines pull double duty as works of art. Each month during the year, we select one of the mods we run across to be 
featured in our magazine as our Mad Reader Mod. To the builders of these machines, we salute you. We marvel at your ingenu- 
ity and we admire your creations. As a final recap, here's a loving look back at the monthly mod winners of 2013. 



JANUARY 



Iron Man 

By Ron L. Christianson 

Modder Ron Christianson molded all the pieces for this mod by hand, starting with a 
complete dismantling and stripping of the original Thermaltake Armor Revo Gene Snow 
Edition case down to bare metal. The build includes an "arc reactor" that lights up one 
side opposite of a tactical countermeasure flare emitter. Popping off one piece of side 
armor reveals a custom backlit window graphic that simulates the heads-up display 
inside Iron Man's suit. Throw in mounted missile turrets and a paint job with simulated 
battle damage and you end up with a mod worthy of any Avenger. Bring on the bad guys. 



FEBRUARY 



Matt's Tribute 

By Eric "Agent38" Randall 

This mod was a loving tribute to the modder's late brother, Matt. Eric Randall's brother 
was a network engineer who originally selected the components that now reside inside 
Matt's Tribute for a gaming build. Eric took the original Mountain Mods case and removed 
the fan grilles, replaced all the chrome buttons and bezels with black hardware, and 
cut an additional fan hole. He asked an artist friend to paint the case with imagery that 
reminded him of Matt. The system's hardware includes an Intel Core 2 Quad Q9550 
overclocked to 3.66GHz; a GIGABYTE GA-EP45-UD3P motherboard; 8GB of Kingston and 
Mushkin PC6400 RAM, two HIS Radeon 4890s in CrossFire, and a Corsair HX620 PSU. 
Now every time Eric uses the mod, he enjoys fond memories of his brother. 



MARCH 

Steampunk'd TJ11 
By Shane "Fuganater" Fuga 

Modder Shane Fuga was inspired to build this mod after running across a number of 
steampunk-style clothes, jewelry, bikes, and similar gear on Pinterest. Fuga played up the 
steampunk vibe by going with a combination rust and leather look (copper sulfate and 
iron combine to create the rust, while a leather fabric was used to coat the outer panels 
and some interior areas). Throw in a few retro gears and copper tubing for the liquid 
cooling system, and the look matches the genre completely. Steampunk'd TJ1 1 's innards 
include an Intel Core i7-2600K and ASUS P67 motherboard, 16GB of Corsair Dominator 
DDR3-1600 RAM, two EVGA GeForce GTX 560 Ti video cards, two 128GB Crucial M4 
SSDs, a 320GB WD Caviar HDD. and a 1 .200W Silverstone Strider PSU. 



Project Green Machine 
By Brian White 

Brian White is a big NVIDIA fan, which was the inspiration for his green-shaded mod. White 
started with a Cooler Master HAF XB case and replaced the top panel and 200mm fan 
mount with a custom acrylic window to show off components. He also added a custom- 
mounting plate for the build's bottom-mounted 360 radiator. He swapped out green 
LEDs for the stock red ones on three EVGA/Swiftech Hydro Copper waterblocks to use on 
GeForce GTX 680 cards. After building a special hidden mount for a reservoir from Danger 
Den, he powder coated the interior of the case in shades of green and resleeved all the 
PSU, pump, and fan wires with MDPC Toxic Green and black sleeving. The rig is powered 
by an Intel Core i7-3770K OC'ed to 4.8GHz, 32GB of Patriot Viper Extreme DDR3-1600 
RAM, an Intel 520 Series 180GB SSD, and a Cooler Master Silent Pro Hybrid 1300W PSU. 



MAY 

Triton 

By Jon "PennyWise" Hansz 

A custom 5-bay waterfall reservoir topped by icicles made out of blue acrylic rods is one of the 
highlights of Triton. Modder Jon Hansz spent a lot of time on the cooling for this rig, appropriate 
given its name. Danger Den DreamFlex tubing, a Koolance CPU-370 waterblock and variable- 
speed pump. Black Ice GTXtreme 480 radiator, Xigmatekfans, and Bitspower compression 
fittings are among the cooling components. Hansz resleeved cabling, redid logos and brand 
badges, and painted every component except the motherboard. Special lighting effects and 
custom acrylic feet with internal LEDs play up the cool liquid theme. Triton has a modified 
CaseLabs SMS, an EVGA Z77 FTW mobo, Intel's Core i7-3770K, 16GB of Corsair Dominator 
Platinum DDR3-21 33, a pair of EVGA GTX 680 Hydro Copper Classified cards, two Corsair Force 
Series GT SSDs, and a Corsair AX1 200 PSU. 



JUNE 



Snow White & The i7 Cores 
By Craig "SpeedBump" Adams 

The playful name for this build came from the "Snow White" automobile paint used for the 
color scheme and the Intel i7-3770K proc that modder Craig Adams picked to power his 
rig. Starting with a Fractal Design Define XL case, Adams added windows, moved drive 
bays, relocated exhaust fans, and totally changed the original Black Pearl finish. A friend 
with a paint shop helped strip and repaint the exterior and interior of the case as well as 
the surfaces of many interior components. Craig resleeved cabling and built a custom 
cooling loop to achieve the desired look. Components include an ASUS Z77 SABERTOOTH 
mobo, 16GB of G.Skill Ripjaws RAM, an EVGA GeForce GTX 670, two Samsung SSDs 
(256GB 840 and 128GB 830), a 2TB WD HDD, and a Seasonic X-Series 750 PSU. 



JULY 

IVIustang Super Cobra GT 
By Otis "ReckNBall" Fatz 

Modder Otiz Fatz built this automobile-themed mod for a customer who owned a 
Mustang. Automotive-grade paint, custom striping, and GT500 badging give the build 
the look of a Super Cobra GT. On the inside, a quartet of EVGA Classified Hydro Copper 
waterblocks and backplates, three Koolance radiators, a Koolance CPU-370 waterblock, 
EK-FB Kit RE4 Nickel and Acetal CSQ waterblocks, a BItspower HDD Acetal Liquid Cooling 
Block, BItspower Universal RAM cooling modules, and Masterkleer PVC tubing compose 
the cooling system. The rig is powered by Intel's core i7-3930K, an ASUS Rampage IV 
Extreme X79 mobo, 32GB of Corsair Dominator Platinum DDR3-1866, four EVGA GeForce 
GTX 680 Classified video cards, two Seagate 3TB Barracuda XT HDDs, a 256GB Samsung 
830 Series SSD, and an EVGA SuperNOVA NEX1500 power supply. 



AUGUST 

QuakeCon 800D 

By Gary "NavyChiefEWC" IVIurphy 

This mod, based on a Corsair Obsidian 800D case, was originally built for QuakeCon, hence 
its name. Modder Gary Murphy drilled out rivets and disassembled the case before powder 
coating the exterior orange and the interior black. He installed a 4 x 1 20mm radiator with 
eight Cougar CF-V12H Vortex fans in a push/pull configuration and added an Mnpctech 
Pro-Line 360 slotted fan grille on top. A double radiator sits on edge in the case bottom, 
and fans pull in air on one side and exhaust it on the other. Orange and black sleeving for 
the wiring, orange LEDs, and custom QuakeCon decals round out the look. Components 
include an Intel Core i7-3930K OC'ed at 4.3GHz, an ASUS RAMPAGE IV Extreme mobo, 
32GB of Corsair Vengeance DDR3-1866, two 240GB Corsair Force GT SSDs, two 1TB 
Seagate Barracuda HDDs, two EVGA GeForce GTX 680s in SLI, and a Corsair AX1 200 PSU. 



SEPTEMBER 



Throne Industrial 

By Bob "BS MODS" Stewart and Rod "[TB]Rod" 
Rosenberg 

This is one mod that belongs on the factory floor. Modders Bob Stewart and Rod Rosenberg 
dressed the mod to look the part of heavy-duty machinery; the mod even sounds industrial 
thanks to heavy-duty server fans wired straight to a 1 2V PSU with no controller. External 
welds (some real, some dressing) and a mixture of flex and conduit fittings, perforated 
stainless steel, sheet metal, wired safety glass, automotive paint, and special lighting exude 
the right industrial look. The components aren't lightweights, either: an Intel Core 17 3970X 
ASUS' P9X79 PRO mobo, 64GB of Kingston HyperX Beast RAM, three GIGABYTE GTX 680s 
a Swiftech H20-X20 Edge Liquid Cooling Kit, a Kingston HyperX 3K 120GB SSD, and a 
Rosewill HERCULES-1600W PSU combine to power this beast. 



OCTOBER 

Best id/Bethesda-themed mod: QuakeCon PC 
By Mike "whiterice" Walt 

October featured three mods that won modding contests we helped judge at QuakeCon. 
Winning the Best id/Bethesda-themed mod category was Mike Walt's QuakeCon PC. Walt 
cut Q-logo fan grilles and a 16-inch backlit Q from acrylic; orange LEDs and Plexiglas risers 
give the big Q the lighting effect. He built special ABS plastic boxes to house case wiring 
and replaced the original blue LEDs in the Koolance PC3-720SL case with orange ones. 
The paint finish was satin black on the interior and black metallic with clear coat on the 
exterior. Components include an Intel Core 17-950, ASUS' SABERTOOTH X58 mobo, 24GB of 
tri-channel 2000MHz Corsair XMS RAM, a 2GB Galaxy GeForce GTX 660, 1 20GB OCZ SSD, 
WD Caviar Black 500GB HD, and 1 ,200W BFG PSU. Cooling includes a waterblock, pump, 
reservoir, and tubing all from Koolance; and orange Xigmatek LED fans. 



OCTOBER 



Best Case Mod: Frank N. Stein 

By Richard "Frank N. Stein" Schafer 

Richard Schafer has produced a series of mods that adopt his gaming handle. This latest 
iteration of Rank N. Stein started with a Mountain Mods Extended U2-UF0 case on top of an 
attached Water Barrel 24. The extra room in the Water Barrel helps to house Alphacool VPP 
655 pumps, a PrimoChill 400mm CTR reservoir, two 250mm Bitspower Z-tubes, a Swiftech 
MCR320-XP extreme Performance Radiator 360, a Black Ice Xtreme 360 radiator, and an 
AlphaCool NexXxoS UT60 360 radiator. Cables in the mod were built by hand, from crimping 
the pins to sleeving and handsewing cables into shape. 3M DI-NOC carbon fiber film was 
used throughout the build to give components a carbon fiber look. Frank has an Intel Core 
i7-3930K at 4.8GHz, an ASUS RAMPAGE IV EXTREME mobo, 32GB of G.Skill RAM OC'ed to 
2133MHz, three EVGA GTX 680 4GB cards, and a LEPA G1600 PSU. 



OCTOBER 





Best Scratch Build: Coffee Table Computer 
By Adam "DOHCDragon" Owen 

Adam modeled his Coffee Table Computer after an NES control pad . . . and made 
the giant controls fully functional. The main structure is made of medium density 
fiberboard, and the Plexiglas shows off the light from more than 300 interior LEDs. 
In addition to a computer, the case houses a keyboard, mouse, and extra USB 
controllers. The computer system's components include an Intel Core i7-4770K, an 
ASUS H871-PLUS motherboard, 16GB of Corsair Vengeance memory, an EVGA GeForce 
GTX 650 Ti video card, a 1 20GB OCZ Agility 3 SSD, and a Seasonic 850W power supply. 
One final touch: The lid for the entire unit has a lock that can be opened with the 
directional portion of the original Konami code. 



NOVEMBER 

N7 Armor 

By Kevin Johnson 

Modder Kevin Johnson fashioned his creation after the special forces armor used by 
Commander Shepard in BioWare's Mass Effect trilogy. He started with an NZXT Switch 81 0 
case and painted the exterior RustOleum Dark Steel. Red and white stripes along the top 
and front of the case are mirrored by individually sleeved red, white, and black cables, and 
fan grilles are painted red and white as well. Johnson painted much of the interior satin 
black. The case has a custom acrylic window, and carbon fiber wrap was used on the front 
and top panels and elsewhere throughout the mod. The pedestal for the big 4x radiator at 
the bottom of the case was custom-milled. Components include an Intel Core i7-3930K, 
MSI's Big Bang-XPower II mobo, 16GB of Corsair Dominator GT RAM, three MSI Radeon HD 
7970 video cards, two 240GB Intel 520 Series SSDs, and a Corsair AX1 200 PSU. 



DECEMBER 



Rebel A 

By Bill Owen & Andrew Kjos 

Our final 201 3 Mad Reader Mod was Rebel A, created by comp sci student Andrew Kjos. This 
modder intemed at Mnpctech, the mod shop owned by modding master Bill Owen, who worked 
alongside Kjos on the mod. They started with a Cooler Master COSMOS II case. The front bezel 
was machined from a block of 6061 aluminum, and an access panel was carved from clear 
acrylic. The 1 20mm fan shrouds were hand-cut, as was the shroud for the Aqua Computer 
Aquaero 5 XT temp display. Other panels were made from Mnpctech's Modder's Mesh. The case 
has aflat gray automotive finish with special paint effects. Components include an Intel Core 
i7-3930K OC'ed to 4.9GHz, an ASUS RAMPAGE IV EXTREME mobo, 32GB of Corsair Dominator 
DDR3-21 33, three EVGA GeForce GTX 780 Classified cards, a 51 2GB OCZ Vertex 4 SSD, three 
4TB Seagate 7,200rpm HDDs, and a Cooler Master Silent Pro Hybrid 1 300W PSU. 
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hen Ken "TGS" Kirby first sent us pictures of his STL 
Cardinals PC, we weren't quite to the All-Star break 
yet, so we didn't know that the Cards would win the 
NL pennant and then lose the 109th World Series to the Red 
Sox in six games. Would it have been cooler for the purposes 
of this article if they'd won? Undoubtedly, but Kirby isn't 
concerned because he's not even a baseball fan. 

"I personally do not find baseball at all interesting," Kirby says, 
"but my wife does." 



That's right, ladies, Kirby built his wife of 17 years a 
Cardinals-themed PC because of her love of the game. 
Impressive, no? He even made a few trips to Busch Stadium and 
the Cardinals' clubhouse store in order to make sure he had the 
colors right. Kirby spent a little over six weeks working on this 
mod in his home's third garage stall, which the prolific modder 
has turned into his modding area. 

Kirby says this mod has been in the planning stages for 
a long time. Because he isn't a fan, he tried to get inspired 
a few times — and even drew up plans on paper and in 
SketchUp before — but lightning didn't strike until he found 
the right case. 



"My final idea actually hit me like a ton of bricks when I first 
saw the Fractal Design Arc Midi R2 in person," says Kirby. "The 
curved edges, lots of easy-to-paint mesh, USB 3.0 ports, and 
the nice side window all told me that this was the perfect canvas 
for this particular project." 



Kirby painted the solid panels and the interior red and 
painted the front and top mesh panels and several accent 
points white. He cut a custom STL logo out of aluminum 
using his trusty Dremel, then painted it red, as well, and 
mounted it on the front panel. He mounted a miniature 
bat up top (Kirby takes care to point out that this is not a 
handle), and used some kids' dresser-drawer hardware shaped 
like baseballs for the feet. Then he added red metal mesh to 
the back of the video card to cover the PCB and extend the 
color scheme. Finally, he thought the internal drive cage "was 
looking a little plain," so he put a small piece of AstroTurf on 
top and mounted a baseball above it using a wooden dowel. 

"I was hoping it would look a lot more like it was hovering 
without assistance," Kirby says. 

The look was completed with memory equipped with red 
and white heat spreaders, a motherboard with red heatsinks. 



the Arc Midi R2's already white fans, and some red and white 
individually sleeved power cables. 



Kirby says that despite the baseball theme, his wife primarily 
uses her new machine for her recently acquired hobby: 
couponing. 

"Couponing is far from an extreme sport," Kirby says, "but 
what husband would give his wife of 17 years a machine with 
low-end hardware? 

The STL Cardinals PC consists of Intel's Core i7-4770K 
running on a GIGABYTE GA-Z87X-UD4H board, 16GB 
of Corsair Vengeance Low Profile l,600MHz DDR3, an 
MSI N680GTX Twin Frozr 4GD5/OC video card, an OCZ 
Vertex 3 240GB SSD, a PC Power & Cooling 850W Silencer Mk 
III power supply, an NZXT USB 3.0 card reader, and a Cooler 
Master Geminll S524 CPU cooler upgraded with a l40mm fan. 

"I just hope the 4GB GTX 680 has enough horsepower to 
make those barcodes look good enough to scan," says Kirby. 

Kirby, who has built more than 50 PCs in the last decade or 
so (you can see more of his work at www.mxpc.us ), is currently 
engaged in three projects: An Apple G5 mod, a Skyrim-themed 
mod combining two BitFenix Prodigy cases, and a purple 
Chevy 350-themed mod with real automobile headers. 
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Refresh Your Router 





The WRT54G is a firmware hacl<er's dream. 



For many of us, the router is the work- 
horse at the center of your home 
network. Properly fed and cared for, it will 
run until you are ready to replace it with 
something younger and faster. However, if 
you're contemplating putting your current 
router out to pasture, or have an old router 
gathering dust in a closet somewhere, you 
may be able to breathe new life into it by 
installing third-party firmware. The benefits 
of such a project can include gaining 
additional features, enjoying enhanced 
configurations, and most importantly, 
enjoying a speed boost from a router that 
was destined for the dustbin. 



If It Ain't Broke. . .Or Even If It Is 

Installing open-source firmware on 
your router isn't just about changing 
the layout and color scheme of the 
configuration screen (though that can 
be a nice bonus). The best reason to 
try out new firmware is to get access 
to new features that the stock firmware 
didn't support. Some of these features, 
such as bandwidth monitoring, hotspot 
management, and client and bridge 
modes are only available on enterprise- 
grade routers that are often significantly 
more expensive. A firmware swap can 
also afford functions you can't get on 



any retail router, such as the ability to 
effectively overclock the router's output 
power. Additionally, new firmware can 
solve problems that are caused by bugs 
in the stock firmware. Whatever your 
reasons, though, installing third-party 
firmware is an easy and inexpensive way 
to boost your network. 

Installer Beware 

As we're all well aware, flashing firm- 
ware on any hardware component can be 
tricky business. All it takes is a corrupt 
file or temporary power interruption to 
spell doom for your device, and routers 
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are no different. We don't recommend 
attempting the following exercises on 
any device that is vital to the function of 
your home network. It's also important 
to approach this tutorial as a fun little 
experiment that may pay off, not as a 
solution to perpetually problematic 
connections. If the issues you're 
experiencing are related to your ISP or the 
router hardware itself, they will persist no 
matter what firmware you install. If the 
device is still under warranty, these steps 
will likely void that warranty. 

Routers Of Choice 

Some routers are better for flashing 
than others. One of the most commonly 
tweaked routers is the venerable Linksys 
WRT54G and its various revisions, one 
of which we'll be using for this article. 
This router's universal support for third- 
party firmware stems from the fact that its 
firmware, which Linksys released to the 
open-source community, forms the basis 
for all other open-source firmware you'll 
find. Although these models were the 
earliest to support third-party firmware, 
many newer units do, as well. Some 
manufacturers even sell their devices 
with third-party firmware preinstalled. 
One way to determine if your router 
can handle a firmware refresh is to visit 
the manufacturer's website and look at 
the documentation. One of the units 
we considered using, Netgear's N300 
Wireless Gigabit Router (WNR3500L), 
was designed specifically for Linux 
developers and enthusiasts; tweaking it is 
expected if not compulsory. Despite our 
best efforts, however, this router showed 
signs of corrupted firmware. No matter 
what we tried, we could not raise the 
configuration screen that's necessary to 
flash new firmware, nor could we flash 
the firmware using Windows' command 
line TFTP (Trivial File Transfer Protocol) 
utility. This is the definition of a bricked 
router. When swapping in new firmware, 
the potential to do this to your device is 
very real. 

Some routers will not support the 
installation of third-party firmware at all. 
Keep in mind, any aftermarket firmware 



you install is only possible because most 
routers are built around a handful of 
chipsets from even fewer vendors. It's in 
the best interests of these chipset vendors 
to encourage open-source development. 
Device manufacturers, on the other 
hand, can't afford to offer support for 
experimental and potentially unstable 
firmware, nor can they be expected to 
replace or repair devices bricked as a result 
of a third-party firmware failure. 

Furthermore, features that don't 
derive from the IC of the chipset, such 
as easy setup buttons, USB ports for 
network-based storage, and others, may 
not function at all under the third-party 
firmware. But don't give up hope if this 
is the case for your router of choice; like 
much of the open-source software you've 
probably encountered, it's maintained 
by an army of coders who're generally 
working on updates in their free time. 
You can find forums and threads that 
may offer workarounds and, if you're 
particularly passionate, you can even 
pitch in to help. The best way to figure 
out if your router will play nicely is to 



visit www.dd' wrt.com /site /sup port/ 
router-database and search by your 
router's model number. Although this 
site will only list DD-WRT firmware 
compatibility, you can safely assume that 
if it's not listed here, you're out of luck. 

Firmware Foundries 

The first time you go looking for 
alternative firmware, you might be 
surprised at the number of options 
available. We've already mentioned the 
most widely supported and popular 
option, DD-WRT ( www.dd'Wrt.com ) , but 
we'll be digging into that one in more 
depth later. 

Another option for those with a Linksys 
WRT54G or one of a handfiil of Broadcom- 
based routers is Tomato ( www.polarcloud. 
com /tomato ). This software gives enthusiasts 
a more user-friendly GUI, built-in usage 
monitoring, enhanced QoS (quality of 
service) and access restrictions, support for 
WDS (wireless distribution system) and 
wireless client modes, access to more P2P 
connections, remote access via Telnet and 
SSH, and a wireless site survey function 
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that displays nearby wireless networks. It 
also gives you the ability to repurpose your 
routers WPS (Wi-Fi Protected Setup), SES 
(SecureEasySetup), or AOSS (AirStation 



One-Touch Secure System, available on select 
Buffalo routers) button and more. 

Other sites that host third-party 
firmware for routers include FreeWRT 
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With our WRT54G, we used the stock setup menu to load the CFE file, but not the firmware itself. 



192168.0.1 Upgrade.asp 
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Firmware Upgrade 



Rease select a file to upgrade : 



Upgrade must NOT be interrupted ! 



Next, we found the CFE that we downloaded from dd-wrt.com and loaded it using the firmware 
upgrade option. 



( www.freewrt.org ) , OpenWRT ( www. 
openwrt.org ), and Tarifa ( tarifa.source 
forge.net ). There are others, but these 
should give you a good sampling of 
firmware sources from which to choose. 

Out With The Old, In With DD-WRT 

We've had nothing but good experi- 
ences with DD-WRT in the past, so that's 
the option we're going with. DD-WRT 
is released under the GPL (GNU 
General Public License), which lets users 
freely study, share, modify, and use the 
software. DD-WRT is compiled based 
on Broadcom and Atheros chip reference 
designs for all types of Wi-Fi routers, but 
it started out as Linksys firmware that was 
GPL'd in July 2003 after it was discovered 
that the firmware's source code contained 
scraps of Linux. The source code was then 
picked up and modified into a handful 
of popular firmware releases by Sveasoft, 
including Satori, Talisman, and Alchemy. 
In 2006, free software advocates began 
accusing Sveasoft, with its Alchemy 
firmware, of skirting GPL principles. 
This led a Dresden, Germany-based 
coder named Sebastian Gottschall (aka 
BrainSlayer) to produce his own variant 
called DD-WRT 

In addition to the typical functions 
of a consumer-centric router, DD-WRT 
provides us with access to a handful of 
advanced functions, including the Kai 
Daemon for Kai Console Gaming 
networks, which lets remote users play 
console games as if they were on a local 
LAN. Other features include WDS 
wireless bridging and repeating protocol, 
RADIUS (Remote Authentication 
Dial In User Service) for additional 
Wi-Fi security, advanced QoS controls 
for bandwidth metering, and software 
support for hardware modifications. 

Upon visiting www.dd'Wrt.com/site/ 
support/router-database and finding 
our router, we were faced with a rather 
lengthy list of items available for 
download with descriptions such as 
"mega," "micro," "mini," "generic," 
"standard," and others. Each of these file 
versions includes the base firmware that'll 
let you do most everything the stock 
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This reply indicates that the router's CFE has been updated and the device has successfully rebooted. 



firmware lets you do, but with extraneous 
features added or subtracted. Unless 
you're using your router for some fringe 
networking activities, you'll be well-served 
by the standard version. For a detailed 
chart of the features each version supports 
and why you might want to try a different 
build, visit tinyurl.com/yj2ygd . 

The Peacock Thread 

So, you've got a router that's supported, 
you understand and accept that you 
might brick it, and you found firmware 
that looks promising. Time to start 
flashing, right? Wrong. Before you jump 
right in, you should peruse the DD-WRT 
forum post titled "The Peacock Thread" 
(so named to be easily searchable). This 
thread is a catchall FAQ for beginners. 
Despite its stated purpose, we'll be the 
first to admit that this thread is not 
novice-friendly and contains a ton of 
information, only a little of which will 
pertain to you. This is the "measure twice" 
portion of the tutorial; it'll help ensure 
you don't brick your router because you 
overlooked something that seemed trivial 
at the time. We recommend reading the 
first five numbered notes, which cover 
how and when to perform a 30-30-30 
hard reset (press and hold reset button 
for 30 seconds with the power on, keep 
it pressed for another 30 seconds while 
unpowered, and then plug the power 
cable back in while holding the reset 
button for 30 more seconds), which 
firmware builds you should install, which 
instructions you should stick to (hint: 
follow the Wiki), and more. If, despite 
these precautions, you do manage to brick 
your router, the Peacock Thread will even 
give you some recovery tips. 

Step-By-Step 

Following the advice in the Peacock 
Thread, we visited the hardware-specific 
installation page dedicated to our router 
model. For the WRT54G-TM, we found 
the hardware-specific installation link 
under the Additional Details on the Router 
Database entry page. The location of those 
instructions will vary by model, but we 
were directed to a locked thread on DD- 



WRT's forum. Although this page may not 
recommend the most up-to-date firmware 
for your router model (we found the latest 
build back on DD-WRT's router database 
page), it will supply you with the step-by- 
step tutorial for flashing your device. 

First we downloaded the latest firm- 
ware from the WRT54G-TM page on 
dd-wrt.com. The version we used was 
DD-WRT v24-sp2 (08/07/10) Standard 
(SVN revision 14896). Next we used a 
link from the Wiki to download a simple 
TFTP utility (uses a GUI instead of a 
command-line interface like Windows' 
utility), and then downloaded the CFE 
(Common Firmware Environment) 
updater tailored to our router. Think of 
the CFE as the firmware interface and 



bootloader. This small file needs to be 
written to the router's flash before you can 
upload the new firmware. 

Before attempting the CFE and firmware 
upload, we needed to make sure there was 
no chance it would get interrupted by 
antivirus or firewall programs. You will want 
to do this, as well, so disable both before 
proceeding. The next step is to plug one end 
of an Ethernet cable into the LAN port on 
your PC and the other end into one of the 
LAN ports of your router (not the Internet 
or WAN port). 

Now it's time to set up a static IP on your 
PC. To do this, right-click the network icon 
in the System Tray and then click Open 
Network And Sharing Center. Click Change 
Adapter Settings, right-click the Local 
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Upgrade Firmware 



Server 
Password 
File 



|l 92.1 68.1.1 



r 



|vnloads\dd-wrll v24_std_generic. bin ... | 
When upgrade fails, the program will retry [s ^ times. 



Upgrade ^ Close 



Next, we used the TFP utility to load the actual 
firmware onto the router. 



Upgrade Rrmware 



Server : |l 92.1 68.1.1 



Password 
File 



r 



I vnloads\dd-wrL v24_std_generic. bin ... | 
When upgrade fails, the program will retry [s ^ times. 



Firmware was upgraded successfully! 
Retry (1/3)... 



I!jpiig!ijg''"i| Close I 



We got this message once the router's new 
firmware was in place. 



Area Connection adapter that corresponds 
to the Ethernet port you used (if your PC 
has more than one), click Properties, select 
Internet Protocol Version 4 (TCP/IPv4) 
from the list, and then click Properties. 
Click Use The Following IP Address. To 
flash the WRT54G, the Wiki recommends 
setting your IP address to 192.168.0.2, the 
Subnet Mask to 255.255.255.0, and the 
Default Gateway to 192.168.0.1. Were also 
going to add the IP address that the new 
CFE will need to communicate via TFTP, 
so click Advanced, click Add from the IP 
Address window, then input 192.168.1.2 
and 255.255.255.0 for the IP Address and 
Subnet Mask, respectively. Click OK on the 
Advanced settings window, click OK on the 
General settings window, and then close the 
Local Area Connection Properties window. 

We didn't trust the web GUI to tell 
us when the CFE was finished writing; 
shortly after the process begins, we got 
a message indicating that the upload 
was successful, but the process wasn't 
actually finished. To determine when 
the router was able to communicate 




The DD-WRT control panel is proof that the operation was a success. 



with our PC again — and thus primed 
for the firmware — we needed to 
continually check in with the router 
using Windows' Command Prompt 
and the PING command. Open the 
Command Prompt and type ping -t 
192.168.1.1 and then press ENTER. 
Leave this window visible. 

Next, you need to log into your 
router's web-based configuration panel 
using Internet Explorer. We recommend 
reverting your router to its factory 
settings before proceeding, using the 
reset button and the instructions for 
doing so in your device's manual. In the 
address bar, type the IP address that your 
router (at default settings) uses to access 
its GUI. Ours was 192.168.0.1, but this 
will vary from router to router. When 
prompted, input the username and 
password (ours was admin, password) 
to open the configuration menu. Next, 
access the Administration Tab and then 
the Firmware Upgrade option. You can't 
load the third-party firmware from this 
menu; use it to load the CFE. Click 
the Browse button and navigate to the 
CFE. bin file you got from either the 
Wiki or the DD-WRT router database 
and then install it. 

As we previously warned, the CFE will 
appear to install almost instantly even 
going so far as to display an "Installation 
Successful" message. Don't believe it. It'll 
take a few minutes (up to five) for the 
CFE to be fully installed, and you won't 
know when the procedure is done until 
the PING command in your Command 
Prompt window begins to get a response. 
When that happened for us, we launched 
the TFTP utility, typed 192.168.1.1 in 
the Server field, left the Password field 
blank, clicked the ellipses button and 
navigated to the new firmware file we 
downloaded from dd-wrt.com, and then 
clicked the Upgrade button. 

When the process is complete, your 
router will reboot and the power light 
will remain solidly lit. Now, to begin 
configuring your good-as-new the router, 
you can launch Internet Explorer and 
type 192.168.1.1 into the address bar. 
Now, the real fun begins . . . . ■ 
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THE BLEEDING EDGE DF 5DFTWARE 



Inside The World Of Betas 



ROCCAT POWER-GRID 



Monitoring things such as 
CPU usage, how much 
RAM is free, and network traffic 
in real time while gaming can 
be inconvenient, as you'll either 
need a second monitor or to 
quickly ALT-TAB to check out 
system resource usage. ROCCAT 's 
Power-Grid simplifies the process 
by giving you the information 
you crave via your smartphone, 
and also lets you remotely handle 
some tasks to help you manage 
your PC. For example, ROCCAT 
offers preset Grids and Controls 
that let you execute game-specific 
macros, adjust your audio levels, and 
more without having to leave your game's 
glorious full-screen mode. 

The Power-Grid beta is a combi- 
nation host PC program and app that 
connects your smartphone and PC over 




ROCCAT PowerGrid 

Publisher and URL: ROCCAT, 

power-grid.roccat.org 

ETA: Unknown 

Why You Should Care: Lets 

you connect to, monitor, 

and control your PC from a 

smartphone. 



Wi-Fi, so commands are delivered in 
real time. Because gaming controls and 
macros are personal choices, ROCCAT 
allows you to modify existing Grids, 
as well as create your own. This way, 
you'll have the power to design a fully 



customizable remote 
control for your PC. 
ROCCAT's database 
of Grids will offer ROCCAT and 
community content, which you can 
contribute to by using the import/ 
export feature in the host application. 
The Power-Grid app is available for 
Android and iOS smartphones. ■ 



Malwarebytes Anti-Explort 



General Shields j Logs | Exclusions | 

The following is a list of third-party applications being shielded from exploitation by Malwarebytes 
Anti-Exploit. 

Applications | ^ 

(*JMozilla Firefox 
^Google Chrome 

(aJ Internet Explorer „ 

(a] Opera 

(ijJava 

Adobe Acrobat 

Adobe Reader 
Ia] Foxit Reader 

Microsoft Office Word 
(*J Microsoft Office Excel 

La) Microsoft Office PowerPoint ^ 



MALWAREBYTES ANTI-EXPLOIT BETA 



Exploit kits are prepackaged malware 
designed to bring down an entire server, 
as the kit often includes spam bots, spyware, 
backdoor security bypasses, and virus payloads. 
This way, even novice hackers can deploy 
the threats. Typically, the exploits are fixed 
after detection by security software providers 
and application developers, but there's a 
short period of time where your PC will be 
open to the zero-day attacks. Malwarebytes 
Anti-Exploit is a public beta that's designed 
to block the exploits at the execution stage. 
Anti-Exploit is application-specific, so it's 
engineered to monitor and protect some of 
today's most popular applications. 

For browser protection, you'll find 
support for Internet Explorer, Mozilla 
Firefox, Google Chrome, and Opera. It also 
monitors browser plugins for Java, Flash, 
Shockwave, and Acrobat. Malwarebytes 
also includes exploit monitoring for several 
applications, including Microsoft Word, 



Microsoft Excel, Microsoft PowerPoint, 
Adobe Acrobat Reader, Adobe Acrobat 
PRO, and Foxit Reader. Lastly, the beta 
offers protection for media players, and 
the list includes Windows Media Player 
(wmplayer and wmplayer2), VLC Player, 



Malwarebytes 
Anti-Exploit BETA 

Publisher and URL: 
Malwarebytes, 
www.malwarebytes.org 
ETA: 2014 

Why You Should Care: Protects 
you for the time period between 
the release of a new exploit and 
the applicable update from your 
security software. 



Apple QuickTime, and 
Winamp. Anti-Exploit 
works silently in the background, and 
you won't have to deal with any settings 
to make it work, as it's compatible with 
other security software running on your 
PC. There's also no signature database, so it 
doesn't need to be updated. I 
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Upgrades That'll Keep You Humming Along 



We have several updates for programs that help you transfer and clean files this nnonth. You'll also find 
an update for NewTek's Lightwave 3D modeling, animation, and video rendering software, as well as the 
Audacity audio recording and editing program. 



SOFTWARE UPDATES 

Laplink Software PCmover 

PCmover is a migration application 
for transferring files and applications to a 
new PC or performing in-place upgrades. 
Laplink says the latest versions have improved 
migration features, including the ability 
to customize the user profiles, folders, and 
programs that are moved to your new system 
via a step-by-step wizard. Even better, the 
programs are fiinctional when you boot up 
the new computer, so you won't need to 
re-enter serial numbers or activation keys. 
Laplink Software also recently announced 
that PCmover has been certified for use with 
Windows 8.1 and is fiilly compatible. 

www.laplinkxom 

lObit Advanced SystemCare 7 

The latest release of Advanced System- 
Care, version 7, introduces one of the utility's 
most popular features, AutoClean, into 
the free version to make it easy to scan and 
clean files from your PC. The free version of 
SystemCare 7 also includes basic protection 
against security threats, as well as the ability 
to optimize your PC, maximize hard drive 
performance, and block malicious threats 
to your data. lObit indicates that scanning 
speed has been improved in version 7, and it's 
more effective at finding Registry errors. 

wwwJobitxom 

WinZip18 

WinZip 18 and WinZip 18 Pro offer the 
new ability to upload files directly to cloud 
services such as Box, SkyDrive, Dropbox, 
Google Drive, CloudMe, and SugarSync. 
Version 18 also lets you view all of your files 



stored in the cloud — even across several 
services — in a single view, so sharing files with 
others is easy. Additionally, WinZip offers 
Express Add-Ons that work with programs 
like Windows Explorer, Oudook, and Share- 
Point that will let you zip or encrypt files by 
simply right-clicking a file and selecting the 
appropriate option in the context menu. 

www.winzipxom 

Lightwave 11.6 

NewTek's LightWave Group has released 
version 11.6 of its LightWave 3D software. 
Key upgrades include a new Spline 
Control tool and RayCast Motion, which 
takes advantage of ray casting technology 
to make animated objects aware of their 
surroundings. LightWave 11.6 can also 
utilize NVIDLV CgFX shader technology, 
which can provide real-time 3D assets 
for virtual production, pre-visualization, 
or game development within LightWave 
OpenGL. These assets will appear exactly 
as they will in the final real-time display 
engine. The LightWave Modeler tool now 
supports import and export of .STL and 
.PLY files, and supports VRML, as well. 

www.lightwave3dxom 

Audacity 2.0.5 

This free, open-source application lets 
you record and edit sounds on your PC. 
Version 2.0.5 includes a number of bugfixes 
and stability improvements. For example, 
it fixes an issue where the software would 
crash when importing audio files in OS 
X. Audacity 2.0.5 also repairs an issue in 
Windows where the application would not 
record until a current input was selected. 
To start faster in OS X, audio unit plug-ins 



won't be loaded until used, which also helps 
to avoid startup crashes. 

audacity.sourceforge.net 

DRIVERBAY 

GIGABYTE Series 8 
Motherboard Firmware 

Firmware updates are available for GIGA- 
BYTE 8 Series motherboards that add 
new features, including upgrades to the 
GIGABYTE UEFI BIOS, EasyTune 
software, GIGABYTE App Center, and On/ 
Off Charge 2. The newly revised EasyTune 
utility gives you the ability to adjust and 
overclock directly from within Windows. 
The App Center is where you'll be able to 
quickly access the GIGABYTE programs 
installed on your PC. On/Off Charge 2 is 
a revision of GIGABYTE'S technology for 
quickly charging mobile devices via the USB 
connection on your computer. 

www.g i gabyte.us 

Intel15.33. 8.64.3345 Drivers 

If you have a Haswell CPU and are using 
its built-in Iris graphics, you'll definitely want 
to download this driver update from Intel, as 
it enables OpenGL 4.2. Sandy Bridge, Ivy 
Bridge, and Haswell processor owners will 
also like that it provides a number of critical 
bug fixes for Intel Iris and HD graphics. 
For example, 15.33.8.64.3345 will resolve a 
blue-screen issue that occurred when docking 
a display device that's connected via a PC's 
DisplayPort in Windows 8.1. The update 
also fixes an error where video would black 
out when playing a content-protected DVD 
in Windows 7. 

downloadcenter.lntel.com 
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Q&A With Thermaltake Product Marketing 
Specialist Vincent Kuo 

bughpower DPS Power Supplies' 

lew Tool: DPSaon 




Q: Your website says that Tough- 
power DPS power supplies are 
"digital-controlled." Can you explain 
what that means? 

l#IX: A digital-controlled power 
V I \ supply has a digital controller in 
it. It's a bit like the CPU in a computer, 
and it works to manage the power supply. 
If we take the Toughpower DPS as an 



example, the digital controller is in charge 
of power signaling, fan speed control, 
all protection mechanisms, etc., to form 
a precisely controlled power supply. Such 
power supplies will have better stability and 
efficiency and will also be able to report all 
the information to users. 



Q 



: In addition to increased effi- 
ciency, your DPS PSUs tie in with 



Thermal take's DPSapp, right? What 
kind of information does the app give 
you about your system's energy use? 

I # lA : That's right. Regarding a system's 
V iXenergy use, our DPSapp helps 
users monitor the wattage, efficiency, 
and electricity cost. When DPSapp starts 
up, it's very simple to check the power 
consumption of your system by just 
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clicking the Watts button. If you want 
to know the estimated electricity cost, 
you can enter the cost per KW/H in your 
country, and DPSapp will tell you how 
much you've spent so far. 

Q: Does the DPSapp give you temp 
information, too? What about 
fan controls? 

I # IX : Yes, if you click the Thermo- 

V l\ meter button, the DPSapp will tell 
you the temperature of your power supply. 

DPSapp also lets the user adjust 
the fan speed of his power supply. We 
provide two different modes: Silent 
Mode and Performance Mode. If 
you choose Silent Mode, the fan will 
operate at lower speeds, and if you go 
with Performance Mode, the fan will 
operate at higher speeds. However, for 
both Silent Mode and Performance 
Mode, if the temperature rises, the fan 
will automatically speed up to protect 
the power supply from overheating. 

Q: What other kinds of info and/ 
or controls does the DPSapp 
provide? 

IIIX: DPSapp can help users 

V I \ monitor the voltage stability of 
their PSUs' 5V, 3.3V, and 12V rails, 
and the software also tells you the 
corresponding amperage. Besides, as 
DPSapp records the voltage, amperage, 
wattage, efficiency, temperature, and 
so on, you can also look back on all 
that information, which has been 
recorded for a set period of time. 
As for other kinds of controls, we 
are working on adding controls that 
will let users adjust the 12V rail on 
high-end power supplies (1,000 watts 
and above). 

Q: If you have two or three systems 
on a network and each one is 
equipped with a Toughpower DPS 
PSU and the DPSapp, can you 
monitor power and temperature 
performance on all systems from 
one machine? 



A 1^ ^ (8) 

Home Setting Record Share About 
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: No, currently DPSapp doesn't 
allow users to monitor other 
computers from one machine. 

Q: We noticed that the website 
mentions sharing in the cloud via 
social networks. Can you talk about 
how that works? 

: It's actually quite simple. What 
you need to do is just click the 
Share button, and DPSapp will take a 
screen shot of your current page. Then 
you will see four buttons: Facebook, 
Twitter, Weibo, and E-mail, and you can 
click the button to choose the manner in 
which you'd like to share the screen shot 
of your info page. 

Q: Do you have any further 
plans for the DPSapp, such as 
remote logins, companion apps for 
smartphones or tablets, or anything 
similar? Will the DPSapp monitor 
other Thermaltake products in the 
future, as well? 

: After the launch of Toughpower 
DPS, we've received some great 
ideas/suggestions from our users, and we 
are currently evaluating the possibility 
of all them. However, I am sure that 
DPSapp will also go with some high-end 
digital power supplies (above 1,000 
watts) and they will be available in the 
near future. 

Q: Thanks for your time. Is there 
anything else you'd like to add 
about Thermaltake's DPS power 
supplies or DPSapp? 

: Toughpower DPS is Ther- 
maltake's new revolutionary 
digital-controlled power supply in the 
market. Our original concept was to 
create a digital power supply not only 
with great stability and efficiency but 
also with a user-friendly and easy-to-use 
software app. With DPSapp, we hope 
Toughpower DPS can be a great power 
supply that also provides its users with 
crucial info and controls. ■ 
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Are MOOCs For You'^ 

These Aren't Your Normal Online Courses 



Coursera is an online service that offers one of the largest selections of MOOC classes. 




MOOCs (Massive Open Online 
Courses) have been a popular topic 
lately, thanks to the fantastic potential 
of free or low-cost courses that anyone 
can attend. Additionally, a number of 
prominent programs were launched 
in 2012, so MOOCs had some time 
to develop and give everyone involved 
a better sense of how online courses 
operate on a large scale. As such, it's a 
good time to check in on the state of 
the MOOC. 

What Is A MOOC? 

You've probably heard of online 
degree programs, such as the University 
of Phoenix or DeVry University, where 
you can take online classes to earn 
accredited degrees. Although MOOCs 
are online, the courses aren't designed 
in the same way as an online degree 
program. First off, MOOCs are often 
free and generally provide no college 
credits. Additionally, there's no 
enrollment limit, and you don't typically 
need to meet any requirements to take 
the class. Instructors frequently record 
lectures and may assign homework on 
a fixed schedule, but you are under no 
obligation to finish. 

Students complete all of the class- 
work online, and tests are graded 
automatically or through a peer review 
system. Either way, a MOOC generally 
won't have anyone to proctor an exam 
or verify your identity, so right now 
it's not a setup where employers or 
colleges can trust that you'll come 
out of a given class measuring up to 
traditionally accepted standards. 
Student participation is also voluntary, 
by and large. For instance, Coursera 
( https://www.coursera.org ) allows 
students to vote on which questions 
a professor should talk about in the 



next lecture, and edX ( www.edx.org ) 
awards "karma points" to students who 
are able to post interesting questions 
and/or correctly answer questions that 
other students post in class forums. 
The karma points are similar to 
"liking" a question or answer in the 
discussion forum, and the format lets 
students up-vote the content to the top 
of the discussion queue. 

Due to their current structure, most 
MOOCs are taught on subjects that 
allow for quantitative assessment, so 
they will rely on things like numerical 
scores and standardized tests that require 
a predetermined set of responses. For 
subjects that tend to be more qualitative, 
such as English, journalism, and art, 
MOOCs aren't currently the best fit, 
due to the subjective nature of the 
testing that would require someone to 



read and grade essays. That being said, 
you'll find a number of basic humanities 
courses that cover easily testable aspects 
of a humanities course, such as proper 
formatting with phrases in a foreign 
language; planning steps for performing 
arts; popular do's and don'ts with music 
composition; and how you could market 
or sell a finished piece of artwork. 

In terms of difficulty, you can 
expect many MOOCs to rival the 
dedication required from a traditional 
university course. EdX president Anant 
Agarwal says, "All of the courses offered 
online through the edX portal are very 
rigorous — as rigorous as the underlying 
on-campus course on which they 
are based." 

Agarwal continues, "Some colleges 
are experimenting with licensing some 
of the edX courses to offer what UC 
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Berkeley Professor Armando Fox has 
termed 'SPOCs' (small, private online 
courses). In a SPOC, a professor 
determines what portions of the 
MOOC she wants to utilize in her 
on-campus course. It's similar to a 
professor using portions of another 
scholar's textbook." 

A Short History Of MOOC 

Anne Trumbore, senior online course 
designer at NovoED ( https://novoed 
.com ), says, "In 2008, George Siemens 
at Athabasca University started a 
cMOOC, which is a connectivist 
MOOC. He had this idea that people 
all over the world could be taking the 
same course. The idea didn't gain too 
much traction until Sebastian Thrun 
(who would start the company Udacity 
[ https://www.udacity.com1 ) did a 
course at Stanford titled 'Introduction 
To Artificial Intelligence,' opened up 
the course material for free, and got 
160,000 people to sign up. 

"A colleague of his in the computer 
science department, Andrew Ng, 
offered his machine learning course 



for free and also got a huge number 
of signups. Andrew partnered with 
Daphne Koller, who was another 
computer science professor, and they 
started a company called Coursera. 
Sebastian Thrun left Stanford and 
started Udacity, which started offering 
MOOCs in computer science. 
Coursera started offering MOOCs in 
just about everything." 

Now, there are five main online 
services for MOOCs: Coursera, edX, 
NovoED, Udacity, and Udemy ( https:// 
www.udemy.com ). The universities 
connected with these services include 
some of the most prestigious in the 
United States, including Harvard, 
Princeton, Yale, MIT, Stanford, 
and Duke. The high-ranking colleges 
are some of the biggest draws for 
MOOCs, as you can be taught by some 
of the most renowned instructors in 
the country. 

MOOC Progression 

Online courses were available two or 
three years ago, but Agarwal says they 
looked different than the current-day 




Teachers at edX can use overhead cameras to create voice and video lectures for an interactive tutorial 



MOOCs. "For example, MIT was a 
pioneer in online education when it 
began the OpenCourseWare project, 
making its on-campus lectures available 
for free in the form of videotaped 
lectures by professors," he says. 
"Relatively recent breakthroughs in 
technology and information delivery 
have defined MOOC options today. 
[They] are now more diverse in the 
subjects offered. For example, since edX 
began less than two years ago, we have 
grown from a handful of technology 
courses to over 100 in the sciences, arts, 
law, etc." 

Ben Dickie, senior consulting 
analyst at Info-Tech ( www.infotech. 
com ), says "Massively open online 
courses have evolved considerably over 
the last few years." He attributes this 
to an increased awareness of MOOCs 
and advancements in technology that 
allow for greater delivery flexibility 
with MOOCs. "In particular, mobile 
form factors (smartphones and tablets) 
are allowing for on-demand, anytime/ 
anywhere access to MOOC content. 
This flexibility has further increased 
public acceptance of 
"T I MOOCs," Dickie adds. 

1 MOOCs aren't a com- 

1 i| pletely finished product at 
y this point time. There are 

some successes and some 
failures. Trumbore says, "I 
think that MOOCs were 
in a period with a lot of 
momentum, and now, that 
momentum is slowing 
and we're trying to figure 
out where to go with 
our progress. We know 
how to have successful 
MOOCs, but we're trying 
to figure out how to do 
MOOCs better." Some 
institutions are developing 
MOOCs that award 
students credits they 
can transfer or present 
to an employer. For 
instance, the University 
of Maryland University 
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When comparing the 
results ot the studies, we 
teuncj it interesting that 
many ot the ourrent MOOC 
students had already 
earned oolleqe deqrees, 



College (a provider of distance edu- 
cation that's separate from the 
University of Maryland) has agreed to 
grant credit for six courses, as long as 
students prove they know the material. 
To do this, students are required to 
take a paid version of the course that 
includes a proctored examine, or they 
can choose to go through a rigorous 
"prior learning assessment" process 
that measures competency. A MOOC 
class at UMUC currently costs less 
than $200. 

Who's Taking MOOCs? 

A recent study from the University 
of Pennsylvania, titled "The MOOC 
Phenomenon: Who Takes Massive 
Open Online Courses and Why?" 
detailed the types of people enrolled 
in its online courses offered through 
Coursera. At the time of the study, 
Penn students made up 20.2% of 
all Coursera enrollees, and of those, 
34,779 Penn students responded 
when asked to complete a Web survey 
regarding their MOOC experience. 
The study revealed that 83% of 
students enrolled in MOOCs have 
a post-secondary degree (either two 
or four years) and 79.4% have a 
Bachelor's degree or higher. 

The study also found that students 
were more likely to be young, male, 
and employed; more than 40% 
of respondents were 30 years old or 
younger, and 56.9% were male. When 
asked why they took the courses. 



MOOC Research Initiative 

The Bill & Melinda Gates Foundation has 
sponsored several studies on MOOCs, and 
the foundation has also set up the MOOC 
Research Initiative ( http://www.mooc 
research.com) , which has provided funding 
to researchers and projects for a variety 
of MOOC issues. Topics range from social, 
psychological, and technical aspects of 
MOOCs. In a blog post, the MOOC Research 
Initiative states that, "This project is not 



common responses were to "gain skills 
to do my job better" or "curiosity, 
just for fun." The responses varied 
widely depending on the course. Of 
the respondents who took humanities 
course, 74.6% said they did so out of 
curiosity, while 54% of respondents 
reported taking social science course 
to better their job skills. In the United 
States, science and healthcare-related 
classes had the highest percentage of 
students (44.6%), while students in 
foreign countries were most interested 
in social science, economics, and 
business classes. 

Wanting to know more about the 
students that took its MOOC courses 
through Coursera, The University 
Of Edinburgh took some time to 
analyze their experiences. Similar to 
the University of Pennsylvania study. 



an attempt to mirror national granting 
processes. The timelines are too short to 
allow for the typical research cycle. Instead 
of years, MRI is focused on months. Ideally, 
national programs will be developed in the 
near future that will allow for traditional 
research practices. Or, from another 
perspective, perhaps when new areas of 
research arise as rapidly as MOOCs have, 
we need to adjust our research models." 



70% of Edinburgh's respondents 
had already earned a degree and 
40% had a postgraduate degree. Of 
the respondents, 33% were between 
the ages of 25 and 34. Unlike the 
University Of Pennsylvania's study, 
however, 54% of respondents were 
female, and researchers noted that the 
percentage could reflect the course 
types that Edinburgh offered. Many of 
those taking the Edinburgh MOOC 
courses were employed: 16.8% were in 
teaching and education, 9.5% worked 
in IT, 4.7% were employed in health 
and social care, and 4.6% worked in 
business or consulting. Only 14.8% 
were current students at another school. 

When comparing the results of the 
studies, we found it interesting that 
many of the current MOOC students 
had already earned college degrees. 
And the age breakdown suggests 
that they are recent graduates, at 
least compared to the population at 
large, because most are under the age 
of 35. This would suggest that they 
are familiar with the modern college 
experience and capable of utilizing the 
online format to effectively learn. One 
key benefit of a MOOC is that it offers 
an easy way to learn specific skills that 
can help a person in his chosen career. 
Furthermore, a person doesn't have 
to enroll in a community college or 
make time in his schedule to attend a 
class at a specific time. Instead, he can 
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One key benefit ef a 
MOOC is that it offers an 
easy way te learn specific 
skills that can help a perscn 
in his chcsen career 



watch the instructional lectures in his 
free time. 

The State Of The MOOC 

"If we look at the ability to reach 
people with quality education 
options, MOOCs have been extremely 
successful. We hear from learners all 
over the world about how grateful 
they are to have the opportunity to 
take these courses," says Agarwal. 
However, when considering the 
learning outcomes, he says it's a little 
more complicated. "Completion 
rates for MOOCs have typically 
been low," Agarwal says. "When we 
started looking at this more closely 
and [examined] our audience of 
learners, we discovered that most of 
them do not want a certificate showing 
completion, but rather are taking 
the course for other reasons such as 
personal growth or to learn a new skill. 

"When we looked further at active 
or engaged learners — students who do 
not obtain a certificate of achievement 
and may not even attempt the exams 
but interact with the course materials 
beyond the first or second week — we 
see much higher numbers," Agarwal 
says. "This realization has helped 
us to refocus our message so learners 
know that every course is available to 
be audited at no cost." EdX's findings 
match a study recently released by 
the University of Pennsylvania GSE 
(Graduate School of Education), which 
found that MOOC "engagement fell 
dramatically after the first two weeks of 
a course." 

The study examined the six Coursera 
classes the University offered during 
the timeframe from June 2012 to June 
2013 and was designed to identify 
key transition points for users, such as 
when they enter and leave the course 
and how they participate. Findings 
revealed that completion rates were very 
low, ranging from 2 to 14%, with an 
average of 4% across all courses. Of 
those who registered, half viewed at 
least one lecture for the class. Some 
MOOCs were more successful than 



others, according to the studies results. 
For example, 68% of registered students 
viewed at least one lecture for the 
Fundamentals of Pharmacology class, 
while only 27% watched at least one 
Rationing And Allocating Scare Medical 
Resources lecture. 

It's possible that MOOC providers 
just need to find the right classes to fit 
the MOOC audience. Agarwal says, 
"One of our most successful pilot 
programs was a project at San Jose State 
University (funded by a Gates grant) 
where 6.002x Circuits & Electronics 
was delivered as a blended course. 
Initial results for the San Jose State pilot 
showed a dramatic decrease in failure 



rates from previous semesters. The 
percentage of students required to retake 
the course dropped from 41% under the 
traditional format to 9% for those taking 
the edX blended course." 

EdX is open to making adjustments 
to the MOOC program to suit 
everyone involved. "The feedback we 
have received from our learners has 
been very, very positive, and many 
universities, private entities, and 
governments want to be part of the 
project. But as with anything new and 
different, there are critics, as well," says 
Agarwal. "We view this as a good thing; 
a way to engage in a spirited dialogue 
with educators that will help MOOCs 



Introduction to Computer Science 



CLASSROOM ffi r>1 Pi 



Lesson 1: How to Get Started 



MBI 



L » This is a Python coment. Lines that begin with a '*' are ignored by the 

I 9 Python interpreter. Conments are useful for documenting code or explaining 

3 # quiz questions! 

5 # Write a Python program thot prints out the nuni>er of minutes in seven weeks. 

5 # Click the "Run" button below to try running your code and see the output, 

7 # and click "Submit" to submit your answer. 

9 print 60 • Z4 * 7 * 7 



First Programming Quiz 



Rowatch Instructions 



Correct! Fun fact: A modern computer can execute IZ quadrillion instructions in a seven week period. 



Quizzes during the Udacity lecture help to ensure that you retain the information. 
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udemy 



Teach Online A Login Sign Up English (US) - 



who do you want to be? 




Start Learning from the 
World's Top Instructors 







Sign up with Facebook 






OR 

Sign up with your email 
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Already have an accourrt? LOGIN 
By signing up. you agree to our Teims of 



Udemy for Organizations Is here -» 



Whst do you want to learn today? (Web Development, Entrepreneurshlp, Yoga, Photography) 



Popular Courses 



LESSONS 



make experience more 
engaging." 



Udemy allows all kinds of experts to create MOOCs, so you'll find a variety of topics. 



evolve to be better, not only for online 
learning, but for on-campus teaching 
and pedagogical research. MOOCs are 
new and there has not been anything 
like them. MOOCs are a collaborative, 
evolving process." 

Others continue to evaluate their 
programs and offerings. "Many 
universities are still taking a 'wait 
and see' approach before they partner 
with a MOOC provider," Dickie 
says. "And the overall course catalogs 
of many MOOC partner universities 
are fairly limited when compared to 
traditional paid courses. One of the 
main challenges that MOOCs have 
is continuing to increase their mind 
share with the general public as well 
as with educators and employers. It'll 
be important on a go-forward basis for 
MOOCs to position themselves as a 
viable method of 'life-long learning.'" 

It's wise to remember that MOOCs 
have the potential to drastically alter 
education. Trumbore says "Imagine 
the promise of what can happen with 
a high quality education to all people 



for low or no cost. And that cost is not 
just financial; it's about your time and 
your geography." You could take courses 
from worldwide experts in a field, 
and you can do so from your home — 
wherever you may be. Trumbore adds, 
"Here's the information for people that 
want it, and the people that want it 
have been able to use it. But, there's 
promise for this idea. Have we fulfilled 
the promise? No. But we haven't broken 
the promise either, because we're still 
so early in the process and trying to 



The Future Of 
The Massive Open 
Online Course 

We asked Trumbore 
what improvements 
would be made to 
MOOCs in the near 
future. She says, "Enroll- 
ments will start to be 
smaller, and you'll get 
people that are more likely 
to be interested in the 
topics for the entire course. 
We're using some of the 
data to see what kinds of 
videos people watch and 
how long they will watch a 
video, as well as what kinds 
of assessments are useful. 
In the future, you're going 

to see MOOCs that are 

aimed at specific audiences. 
Also, you'll see MOOCs 
with more ways for students to connect 
with each other and instructors." 

"In terms of improvements," Agarwal 
says "the edX platform itself was designed 
to be accessible as open-source, and was 
released as such in June 2013. Talent 
from Stanford, UC Berkeley, and Google 
are helping to improve the platform on 
an ongoing basis, which, in turn, helps 
improve the courses." The technology and 
platforms for MOOCs could be one of 
the biggest changes in MOOCs over the 
coming years, as you may conceivably 



The sheer number of MOOC 
platforms show that there is 
oleariy an interest in developing 
MOOOs for the greater good 
and possibly profit), 
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have face-to-face interaction, whether 
through a PC webcam or camera on your 
smartphone or tablet, with professors and 
other students in a real-time environment. 

"I expect that as more institutions join 
MOOC providers, we'll see an increase 
in the quantity and caliber of the courses. 
In particular, I expect that MOOCs 
will expand beyond their traditionally 
number-rich liberal arts and business 
offering and pump up the amount of 
science and technology related courses 
that they offer," says Dickie. 

Another possible improvement for 
MOOCs is greater access to research and 



course materials. Typically, MOOCs use 
open access reading assignments, rather 
than scholarly journals and costly text- 
book materials, to avoid copyright issues. 
Partnerships with high-profile companies 
could also lead to sponsorships of more 
in-depth research material and databases 
of information. In this way, the MOOCs 
could offer an experience that's more close 
to what you expect from a traditional 
university class. 

A Final Exam 

Many of the experts we spoke to 
said that it is an exciting time to be in 



education. And the sheer number of 
MOOC platforms show that there is 
clearly an interest in developing MOOCs 
for the greater good (and possibly profit) . 
Although online classes have been around 
for a while, MOOCs still have yet to fully 
mature due to their massive enrollments 
and open aspects of the courses. It will 
take some time for the instructors, 
universities, and platforms to fine-tune 
the classes to fit the audience. That being 
said, the experience seems to be ready for 
testing, so now's as good a time as any to 
join in. We're sure there's a class that will 
interest you. I 



COURSERA 

At this writing, Coursera (https://www.coursera.org) offers more tiian 556 
courses from 1 07 educational institutions. All of the Coursera MOOCs are 
free. The educational design of Coursera is based on instructional theories 
that reinforce leaning. For example, interactive exercises that test whether 
the student is tracking the material, which should help to maintain focus and 
engage students. Coursera provides feedback for the concepts that you didn't 
answer correctly so that you can study a topic more before moving on to the 
next concept. Many Coursera classes also offer peer assessment, and students 
are trained to use consistent grading guidelines. 



and the social aspects of the class help to amplify what's being taught in 
the virtual classroom. She cites an example of the "Mobile Health Without 
Borders" course where "students got together from all-around the world, and 
their final project was to create an app or other product that would address a 
big heath issue." 



Udacity 

Udacity (https://www.udacity.com) is a MOOC service that was born from 
an experiment by Stanford University professors Sebastian Thrun and Peter 
Norvig. Udacity's media kit indicates that "courses are highly interactive with 
activities, quizzes, and exercises interspersed between short videos and talks 
by instructors and industry experts. Each video is roughly five minutes or 
less, giving you the chance to leam piece by piece and re-watch short lesson 
portions with ease. Quizzes are embedded within the lecture videos and let 
you gauge how well you are digesting the course information. Once you take a 
quiz, you will receive immediate feedback. Most classes are also built around 
projects and final assessments are based on the projects that students build." 
Thanks to partnerships with the Open Education Alliance (which includes 
members such as Google, NVIDIA, AT&T, and Intuit) many of the courses 
provide skills and knowledge about the latest technologies. 



edX 

edX currently offers 1 1 1 courses from more than 30 colleges. "MOOCs 
delivered through edX's open-source platform are complete courses, adapted 
specifically for online delivery, with the focus being on interactive leaning," 
says Anant Agarwal, edX (www.edx.org) president "EdX MOOCs include 
video lectures that are chunked into sequences. Between each sequence (a 
sequence typically runs between seven and 15 minutes), we have inserted 
what we call 'finger exercises'— short assessments that test the learner's 
knowledge of the material and provides instant feedback. Where applicable, 
the edX course includes online labs that use very sophisticated and interactive 
tools. For example, an introductory biology course on edX features protein- 
folding software." 



Udemy 

With Udemy (https://www.udemy.com), courses generally include anywhere 
from 1 0 to 200 lecture videos that are divided up into different sections. The 
videos might include PowerPoint slides, PDFs, and additional working files. 
Often, the section will end with a quiz to see how well you've leaned the 
content, but it doesn't factor into your final grade. When you've viewed all 
the lectures, you will receive a certificate of completion. The for-profit Udemy 
charges for some classes, but once you enroll in a course, you'll have access 
to the lectures and can view them as many times as you like. Udemy has been 
designed as an online leaning marketplace, so any expert can create a course. 



NovoED 

"We believe that MOOCs should be student centered and not instructor 
centered. So, we are working very hard to make the student experience the 
best that it can be. The way we do that is by connecting the students to each 
other, so that they can form networks and groups. Students lean by doing and 
creating projects, rather than taking tests or quizzes," says Anne Trumbore, 
NovoED (https://novoed.com) senior online course designer. NovoED offers a 
mix of undergraduate, graduate, and executive education style of classes. 
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First Impressions Of The Latest Game Console 



As of November, the "next generation" 
of gaming consoles has officially 
become "this generation." Our latest 
foray into high-definition living 
room-based game comes courtesy of 
Microsoft's third console, the Xbox One. 
The fact that we're here talking about the 
software giant's third console stands as 
proof that the Xbox brand has become 
a major name in the world of gaming, 
not to mention one of Microsoft's 
biggest successes, since the original Xbox 
launched in 2001. You could even argue 
that "Xbox" has become synonymous 
with gaming for the wider media, like 
"Nintendo" and "PlayStation" did in 
previous generations. 

But in the console gaming industry, 
past performance truly does not 
guarantee future results. In the Xbox 
One, has Microsoft created a system 
that is compelling enough to get gamers 
to shell out $500, to keep developers 
satisfied with software attach rates, and 
to keep things fresh and interesting over 
a lengthening hardware cycle? We spent 
some time with the new console to find 
answers to those questions and to take 
a close look at what Microsoft has 
to offer gamers and entertainment 
enthusiasts alike. 

PC 4 Life 

If the headline and subject of this 
article has you scratching your head, 
allow us to set your mind at ease. We are 
now, always have been, and always will 
be PC gamers. But like you, we're just 
as inclined to play games while lounging 
in a La-Z-Boy as we are while sitting in 
front of a computer. 




XBOX ONE 



But console gaming didn't evolve 
Lord-Of-The-Flies-like, in seclusion 
from other gaming platforms. Because 
entertainment technology will always 
move toward the more immersive 
and more realistic experience, it 
was inevitable that our consoles 
became more like the PC. How do 
you push the envelope in graphics 
and technology? You throw as many 
transistors as Moore's Law can muster 
at processing and graphics, and you 
make the programming environment 
as straightforward as possible for 
developers. It comes as no surprise, 
then, that both the Xbox One and 
the PlayStation 4 are built on the 
foundation of multi-core x86 CPUs 
(or APUs, according to AMD) with 
built-in DirectX 11.2 graphics, and the 
same kind of memory (DDR3 in the 



Xbox One and GDDR5 in the PS4) 
that powers your gaming PC. For 
developers who're having to port code 
between multiple platforms and the PC, 
this alone will have a huge impact on 
the quality of multiplatform games that 
launch during this cycle. 

With their home on the Internet, 
PC games have greatly benefitted from 
a multiplayer pool that's unrestricted 
by borders. Consoles started out 
completely offline, where "multiplayer" 
meant you and a buddy or two sitting 
on the same sofa, possibly even 
passing the controller back and forth. 
But today's console gamer routinely 
races, fights, battles, and plays sports 
games with people all over the globe, 
regardless of whether he calls the sport 
"soccer" or "football," drives on the 
right or left side of the road, or can 
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The Xbox One's matte-and-glossy box does a nice job of blending into the background in our 
entertainment center. 



even say "watch my six" in a language 
that his teammates will all understand. 
A console with an always-on connection 
is now the rule, not the exception. 

Another scrap of PC DNA, 
unwanted as it is, is the modern 
console's tendency to rely on frequent 
updates, long disc installation times, 
and buggy gameplay experiences at 
launch. We don't expect this to improve 
much going forward, regardless of the 
platform, largely due to the increasingly 
complex game worlds gamers seem to 
favor. The last eight years of console 
gaming have led to this moment, and it 
doesn't take a CSI to see the PC's DNA 
is all over the place. 

What's In The Box 

Released on November 22nd, the 
Xbox One is half matte black and half 
glossy black (technically, this half is 
referred to as "liquid black"; according to 
Microsoft, it's the blackest black) and has 
more slots than Las Vegas. The core unit 
is surprisingly large, falling somewhere 
between the size of the original Xbox 
360 and the more recent Xbox 360 Slim. 
Gone are the swappable faceplates of the 



360, the chrome accents, and the large 
ring of green LEDs. The slot-loading 
Blu-ray drive is situated in the middle 
of the matte-finished half of the front 
panel, the backlit logo is white and 
fades to silver when the console is shut 
off, and the system is tapered along the 
bottom toward the front. 



Kinect is back, but significantly 
upgraded. It shares the core unit's 
rectangular appearance, with a glossy 
front, the camera assembly on the 
left side, microphone array along the 
bottom edge, and the same backlit logo 
on the right side. 

On the back of the console, you'll 
notice that the proprietary A/V port 
has been replaced by a vanilla HDMI 
1.4 port. This console and its similarly 
equipped contemporary have utterly 
shed all traces of the analog adapters 
that the previous consoles shipped 
with. From left to right, you'll find 
a power port for the bulky external 
power brick, the HDMI Out port 
for connecting the Xbox One to your 
TV or receiver (with support for 
resolutions up to 2160p), a S/PDIF 
port for optical audio out (the unit 
supports up to 7.1 surround sound), 
the HDMI In port (we'll talk more 
about this later), a pair of USB 3.0 
ports (there's a third port on the 
Xbox One's left side), the proprietary 
Kinect port, an infrared out port, and 
a Gigabit Ethernet port. In the event 
that a wired connection isn't practical, 
the system has built-in support for 
802.1 In Wi-Fi. (Xbox One is also 
equipped with Wi-Fi Direct, which 




Kinect is bacl< and better, but expectations are higher than ever. 
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essentially lets it communicate with 
other Wi-Fi devices without the use of 
an access point or router.) 

Inside The Xbox One 

Under its plastic shell, the Xbox One 
relies on an AMD APU that's composed 
of eight x86-64 Jaguar cores, clocked at 
1.75 GHz. The die is 363 mm2, contains 5 
billion transistors, and is manufactured at 
28nm. For memory, the Xbox One has a 
pool of 8GB of DDR3-2133 for a memory 
bandwidth of up to 68.3GBps and 32MB 
of ESRAM (embedded static RAM), which 
has a memory bandwidth of up to 109GBps. 
Microsoft says that 3GB of the system 
memory is reserved for the OS and apps. 
Internal storage amounts to a 500GB HDD. 
Shortly after the consoles release, however, 
the hard drive shows a fairly large chunk of 
that capacity is reserved for temporary files 
(40GB), system files (40GB), and updates 
(as we went to press 19GB), leaving you with 
362GBs left over for saves, game downloads, 
and compulsory disc backups. Microsoft 
claims to be adding support for external hard 
drives at a later date. 

The Xbox One's GPU is part of the 
SOC (system on a chip) from AMD, and 



its architecture is based on the Radeon HD 
7000-series GCN (Graphics Core Next) 
design. It features 12 compute units, 768 
cores, and a core clock set to 853MHz. The 



peak raw compute score for the Xbox One's 
graphics hardware is 1.31TFLOPS. This 
GPU has its closest hardware analog in the 
Radeon HD 7750 and is approximately 
five and a half times more powerful than 
that of the Xbox 360. Although that doesn't 
sound like much, the Xbox 360's GPU 
architecture was pre-Radeon HD 2000 
series, had 232 million transistors dedicated 
to graphics processing, and was capable of 
just 240GFLOPS of compute. 

Microsoft is going all-in with the Kinect, 
including it as a required accessory for the 
Xbox One. Although it's speculated that 
this component accounts for the higher 
retail price Xbox One commands compared 
to the PS4, the motion- and voice- 
command-sensing device is being used for 
supplemental control and navigation in 
games, videos, and the system's gradually 
growing library of apps. The camera 
is capable of capturing 1080p in a wide 
angle, with the ability to keep tabs on six 
individuals at once, determine your heart 
rate by analyzing your face, track gestures, 
and rapidly scan QR codes. All told, the 
new Kinect is capable of processing data at 
2Gbps, making sure the input lag that the 
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previous Kinect 
camera suffered 
from is all but 
nonexistent. The 
microphone array 
remains active 
even when the 
system is shut off, 
allowing you to 
speak the "Xbox 
On" command to 
wake it instantly. 
So far, the launch 
titles make only 
token use of the 
Kinect peripheral; 
in Dead Rising 
3, for instance, 
you can shout to 
distract zombies 
and psychos. 
Games that make 

more exclusive 

use of the Kinects 
abilities, such as 

the first-party Kinect Sports Rivals, weren't 
available as we went to press. 

For those who have used an Xbox 
360 controller (incidentally one of our 




Windows 8, Xbox 360, and Windows Phone users will feel right at home on the Xbox One's tiled home screen. 



favorite PC gaming peripherals), the Xbox 
One's controller is not a radical design 
departure. The basic shape, joystick 
position, and button layout remain the 



Xbox Music 





Snapping apps while gaming is fun, we just need a way to adjust volume between the two. 



same, but the Back and Start buttons are 
replaced with the Menu and View buttons. 
The D-pad now utilizes mechanical switches 
instead of the rubber-dome-style switch 
under the previous 
controller's D-pad. 
The controller 
also features a 
number of other 
improvements, 
including a battery 
compartment 
that no longer 
bulges from the 
underside, force 
feedback motors 
in the triggers, 
a micro USB 
port for charging 
and wired con- 
nectivity, IR 
sensors for Kinect 
communication, 
and more. We like 
the weight (it's a 
little bit lighter 
than the 360 
controller) and 



There Might Be Coffee 

> album title goes here< 
^ deadmauS 
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Attention NFL fans: the Xbox One has some really cool stuff for you. 



balance of the unit, and the trigger rumble 
adds some extra flavor to the experience. 

The bundled Xbox One Chat Headset 
is a necessity thanks to the controller's 
redesigned headset port, which is a 
proprietary connector that wont work with 
aftermarket Xbox 360 headsets. The unit 
itself feels like a significant improvement 
compared to the 360 's bundled headset. 
It is surprisingly light and has a thin, flat 
cable that resists tangling; a rotating mic 
boom that lets you wear it on either ear; 
and integrated mute and volume buttons 
on the controller port. One of the biggest 
drawbacks of the Xbox One is the inability 
to chat with people playing on the Xbox 
360, but the voice technology in the Xbox 
One is significantly improved and the new 
system is not compatible with the old one. 
Chat on the Xbox One supports triple 
the sampling rate of the 360, and it's a 
difference you can hear. 

Although it's not technically an accessory, 
the Xbox One's HDMI input is one of the 
standout features of this console. You can 
plug any HDMI source into the back of 
the Xbox One and switch to it using the 
"Xbox Watch TV" voice command (or use a 



controller to select the TV app). If you plug 
a cable box into the port, then you can use 
the built-in program guide and Kinect voice 
commands to watch specific channels. If you 
don't have a cable box or don't intend to use 
the Xbox One's TV features, you can plug 
in something else: We found that plugging 
the Xbox 360 into the HDMI input is a 
real convenience. This way, we're able to 
participate in a party chats with those playing 
on the Xbox 360, but still play games, run 
apps, and enjoy streaming video on the Xbox 
One. Using the "Snap" command, we can 
even multitask between the Xbox 360 and 
Xbox One on the same screen. 

More Than A Console 

In Microsoft's estimation, the Xbox 
360's all-out assault on the living room 
was a resounding success. The Xbox 
One is tasked with the much more 
difficult job of Reconstruction, to 
impose the console's considerable influ- 
ence on everything you do with 
your TV and entertainment center 
through a combination of voice com- 
mands, reflecting infrared light pulses, 
hand gestures, and controller input. It's an 



ambitious play, 
and the technol- 
ogy is definitely 
cutting-edge stuff. 
When everything 
works, it's truly 
impressive. For 
instance, we had 
a visitor over 
recently when 
the kids started 
clamoring for the 
YouTube video 
"What Does The 
Fox Say" (don't 
judge them). Our 
visitor made the 
mistake of asking 
"what's that?" We 

said "Xbox On," 

and the console 
sprang to life as its 
IR blaster turned 
on our TV Kinect 
immediately 
recognized and signed us in, and we issued 
the "Xbox Go To YouTube" command, 
and then said, "Xbox, search what does 
the fox say." And there it was. Our visitor 
was floored. But it doesn't always work. 
Sometimes Kinect commands go unheard, 
swapping between apps on the sidebar 
and the main screen is unintuitive, and 
the multitude of voice commands require 
a cheat sheet to use effectively as you're 
learning the ropes. There's a lot going on 
with the Xbox One. 

As we went to press, Microsoft released 
a handful of updates designed to solve 
issues that cropped up shortly after 
launch. If you're looking strictly for a 
game console upgrade, the Xbox One fills 
that role. The other stuff is a little rough 
around the edges, but the potential is there 
for something truly great that you'll be 
using for a whole lot more than gaming 
in the coming months and years. As we 
saw with the Xbox 360, the Xbox One 
will likely change dramatically over its life 
span, and we're looking forward to each 
new development. ■ 

BY Andrew Leibman 
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The Sound Blaster EVO ZxR's built-in audio processor 
enhances all your gaming audio in real-time. 
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DIGITAL LIVING 



Q&AWith Intel's Lisa Graff 

The Desktop PC's Future 
Looks Bright 

Lisa H. Graff is Vice President and General IVIanager of tiie Desktop Client Platfornns Group in the PC Client Group. She is 
responsible for the business P&L, strategy, and product developnnent for Intel's desktop product line. Graff received her 
bachelor's degree in electrical engineering from the University of Oklahoma in 1988 and her master's degree in electrical 
engineering from Arizona State University in 1996. She recently shared some thoughts with us on the future of desktop PCs. 



Q, We've been hearing about chal- 
■ lenges in the PC market for 
some time now, but desktop PCs are 
still alive and kicking, and Intel still 
seems invested in the PC as we have 
seen a number of CPU and chipset 
releases over the last couple years. 
What do you make of these doom- 
and-gloom predictions? 

Kof f '^'^ excited about the 
I U I I ■ reinvention taking place 
in desktop PCs. Intel is collaborating 
with our customers on compelling 
new products, and I'm seeing a lot of 
great innovation as a result, including 
an emergence of new form factors and 
usages that didn't exist even three years 
ago. Some of the declines you're asking 
about are mostly concentrated in the 
lower end of the market, where there 
has been a bit of a contraction in overall 
volume. However, the performance 
desktop market is thriving. We have very 
strong growth on our Core 15 and Core 
17 CPUs, and we'll be introducing some 
exciting new products and capabilities 
this year. 

r\ a So it's fair to say, then, that the 
I ♦! j-ole of the desktop PC may be 
changing in modern society? And if 
so, in what ways? Do these changes 
impact home use or use in the office 
more strongly? 



K O f f ■ ^^^^ desktop 

I U I I I is changing dramatically 
in both the home and in business, but in 
different ways. 

For the home user, the desktop PC has 
significantly evolved over the past few years. 
The All-in-One PC has made the desktop 
cool again. Not only is it compact and 
clutter free, it also delivers new capabilities 
that weren't available with the standard 
desktop PC. Intel has invested to enable 
innovative new usages like touch, voice 
control, gesture control with integrated 3D 
cameras, and HD video chatting, resulting 
in home PC users getting a much richer 
experience from their AIO. There is also 
an emerging category of new "portable" 
AU-in-One PCs that we're really excited 
about. Because these devices have a battery 
and can lie flat, they are opening up new 
opportunities for sharing with family 
and friends. These PCs are supported by 
a whole suite of "multi-user, multi-touch" 
applications in categories like gaming, 
education, and entertainment that are really 
changing how the home PC is being used. 

In business, the trend is moving 
quickly toward smaller, lighter, and more 
power-efficient desktops. Several of our 
customers are building what we call "mini 
desktops" that feel like a thin client but 
actually deliver the performance, storage, 
memory, and security features that 
business users require. In fact, businesses 




are mounting these mini desktops under 
desks, on walls, in cabinets — places where 
traditional PCs won't fit. Of course, security 
and productivity remain paramount for 
businesses, so we continue to innovate with 
our vPro and security features built right 
into the PC. 

Qa CPU readers like tablets and 
■ smartphones as much as anyone 
else, but they are largely finding these 
devices to be complements to their 
desktop PCs, rather than replacements 
for them. What are the strongest usage 
scenarios for desktop PCs as your 
group identifies them, and aren't there 
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Dell's XPS 18 portable All-in-One PC. 



still plenty of things a desktop can do 
that a tablet or phone can't? 



Graff:; 



I In the mobile space, 
I the lines have become 
blurred when it comes to capabilities and 
features, not to mention the number of 
competing devices. In contrast, the desktop 
has become much more unique in specific 
areas that a mobile PC or tablet can't 
match. In many cases, there is simply no 
substitute for performance and flexibility. 
I'll give three examples: 1) Home servers 
or hubs. The amount of storage delivered 
by desktops, plus the potential of being 
accessed from anywhere, allows users 
to have a trusted, reliable device for 
storing large amounts of data at home. 
2) PC gaming. Performance is a huge 
differentiator for desktops when it comes 
to PC gaming. While mobile devices have 
become much more capable of driving 
graphics-intensive games, they still cannot 
match the amount of resolution, detail, 
or screen sizes that the desktop offers. 3) 
Video editing. Traditional HD content, 
and now emerging 4K content, is really 
driving the need for highly threaded 



compute performance. Digital video 
editing can be an incredibly demanding 
task, and so video editors need all of the 
compute performance, memory, and 
storage they can get in order to reduce the 



amount of time it takes for high-end video 
decoding and rendering. 

Qa Can you talk about the various 
■ segments of the desktop market, 
comment on how each one is growing, and 
discuss how Intel is innovating in each? 

K O f f ■ segment the desktop 
I Q I I ■ business based on the 
areas with highest growth potential: 1) All- 
in-One. AIOs continue to grow at a healthy 
rate, with potential for even more disruptive 
volume in the emerging subcategory of 
portable AIOs. As I mentioned earlier, Intel is 
investing to bring to market compelling, new 
user experiences that are critical to driving 
AIO growth into the mainstream market. 
These experiences include collaboration, 
touch, voice control, gesture, HD video 
conferencing, immersive entertainment, 4K, 
and portability. We are working diligently 
with software vendors to bring multi-user, 
multi-touch applications to the market. 
In fact, there are over 150 of these types of 
applications available today, with many more 
coming in 2014. 2) Enthusiast. From gaming 
to content creation, the enthusiast desktop 
user demands performance, and today 
we deliver a robust lineup of performance 




CyberPowerPC's gaming systems are good examples of the enthusiast PC category. 
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Ultra-small form factor PCs like Intel's NUC make great business desktops. 



processors that deliver a rich set of features 
and options for customization. 3) Business. 
Small and large businesses greatly value the 
performance, security, productivity, and 
reliability of a desktop PC. There are new 
opportunities in ultra-small form factor PCs, 
such as the Intel NUC, due to their power 
and space savings. AIOs are also becoming a 
desired platform in businesses such as retail, 
health care, and hospitality because they are 
stylish and save space. 4) Entry/Value PCs. 
The low-end part of the desktop market 
is changing rapidly, with several new OS 
options now available. Our customers are 
entering this space, and Intel is supporting 
them by offering processors at all price points 
as well as the ability to run not just Windows, 
but also Android and Chrome. 

Qa Intel's Extreme Edition and K 
■ SKU processors are very popular 
among CPU readers. Can you talk a 
little bit about what you see in the 
fixture fi)r these lines? 

f f ■ Intel has seen amazing 
I U I I ■ success with our un- 
locked processors, both in our "Extreme" 



and "K" versions. They are very pop- 
ular with overclockers, of course, but gamers 
also love them for their raw performance 
and the flexibility to add more performance 
through tuning. We have come a long way 
on these products. In the 10 years since 
we launched our first Extreme processor. 



our latest Ivy Bridge Extreme Edition 
delivers 20 times the computing power! 
And we're not stopping there. We remain 
dedicated to this market, and as I hinted 
before, we'll be announcing some intriguing 
new high-end products on our roadmap 
in 2014. 

0,We recently talked with some 
fi)lks on your desktop engineering 
team about Intel's commitment to 
providing tools and partnerships 
to support the enthusiast market, 
including Intel's XTU overclocking 
software. And of course Intel's 
commitment to the LANFest series 
of events seems pretty clear; can you 
talk about other ways Intel supports 
PC enthusiasts like the ones who 
read CPl?, 

K O f f ■ addition to Intel LAN- 
I U I I I Fest, Intel also continues 
to support competitive gaming with 
Intel Extreme Masters with multiple 
events worldwide, concluding with the 
Championship event in Poland in March. 
Our support of XTU also continues, as 
well as our partnership and integration 
with HWBot.org for overclockers. Our 
leadership in memory overclocking 
also continues with our Intel XMP 
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All-in-Ones are at home on the desktop and have the power to perform a full range of multimedia 
applications, such as videoconferencing. 



Memory program, partnering with 
both motherboard OEMs and memory 
suppUers. Intel has also partnered with 
other software vendors like Twitch 
( twitch.tv) to enable Intel Quick Sync 
Video for gamers who want to stream 
their gameplay. Of course, we continue 
to look for new ways to support this 
community through products and 
programs they find valuable. Intel is also 
investing in comprehensive programs and 
promotions for the retail channel that 
services this segment. Examples include 
the VIP Tech Zone and Intel-created 
retail sweepstakes and promotions. The 
future here looks very exciting to us. 

Q.As mentioned earlier, Intel's 
■ commitment to desktop PCs 
seems clear; can you talk a little about 
the kinds of support Intel's desktop 
initiatives are receiving from ODMs 
and other partners? 

K O f f " Intel and our worldwide 
I U I I 1 partners are strongly 
committed to the desktop PC. When 
we launched our 4th Generation Core 



processors at Computex 2013, Intel and 
our industry partners showcased a broad 
mix of new desktop platforms, including 
enthusiast, All-in-Ones, and small form 
factor PCs at multiple price points. Intel 
also hosted simultaneous launch day 
events for overclockers at five worldwide 
cities, webcast worldwide. The response 
has been overwhelmingly positive. 

01 Prior to joining Intel's PC Client 
Group, you spent some time 
managing Intel's Xeon and Itanium 
product lines, correct? We've noticed 
that there is occasionally some inter- 
esting overlap on the edges of the server 
world and workstations/desktops (dual- 
Xeon desktop motherboards, etc.). Do 
you expect that to continue, or will 
these product families diverge to the 
point where such hybridizations are no 
longer possible? 

^ 1^ ff ■ During my 25 years 
v3 I U\ I 1 in both the embedded 
and server businesses at Intel, one of 
my main jobs was to ensure that Intel 
utilized all of our assets to deliver 



entry to high-end solutions for our 
customers, and we certainly leveraged 
the breadth of Intel's technologies to 
build leadership products for the data 
center. That's the same approach that 
we're taking with the desktop. We 
deliver products that make the most 
sense for any given segment, using the 
breadth of valuable technologies and 
products across Intel. For example, 
portable AIOs typically use our mobile 
microprocessors, high-end desktop 
CPUs come from our server roadmap, 
and lower-cost desktops utilize our Bay 
Trail system-on-a-chip designs. This 
approach gives us maximum flexibility 
and better options for our customers. 

U.What do you see as the great- 
■est challenge to desktop PCs 
moving forward from an engineering 
standpoint, and what is the platform's 
greatest strength? 

^1^/^ XX I As I said earlier, the 
I Q I I ■ desktop PC is being 
reinvented. I give a lot of credit to our 
OEM and channel partners, who have 
embraced new ideas and are innovating 
on desktops more than ever. From the 
Intel side, our engineering teams continue 
to deliver new levels of performance, 
features, and power efficiency. Of course, 
an ongoing challenge is to deliver a family 
of processors that meet the ever-increasing 
requirements of the various desktop form 
factors at multiple price points. In order 
to keep pushing the envelope, Intel must 
work closely with customers and industry 
partners to identify emerging trends and 
usage models that our engineering teams 
can integrate into future products. 

Interestingly, one of our biggest 
challenges today is helping consumers 
know these new desktops and usages 
exist. The desktop has tremendous 
advantages — not just in areas like 
performance, memory, and storage, 
but also because of their larger screens, 
flexibility, and new experiences that allow 
for collaboration and sharing. I'm looking 
forward to seeing all of the great things 
this industry can deliver! ■ 
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• Powerful single +12V design 

• Patented Twister bearing fan for lower 
noise and extended product life 

• Patented HeatGuard technology, an advanced 
fan-delay function (30-60 sec.) for PSU system cooling 

• Modular & 100% flexible flat cable design 
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Look For CPU At These LAN Parties 




01.02.14 

NeXus LAN 
Miamisburg, OH 

www. nexuslan .org 

01.03- 05.13 

Intel LANFest Atlanta Winter 2014* 
Atlanta, GA 

lanfest.intel.com 

01.04- 0S.14 

Winter Wonder-LAN 
Fort Wayne, IN 

www.facebook.com/events/1 431 590380394457 

01.10-11. 14 

CRAZIEPC LAN 
Fresno, CA 

craziepc.com 

01.10-12.14 

Baselan 26 

Winnipeg, Manitoba 

www.allyourbaseonline.oom 

01-17-19-14 

Intel LANFest MLP'014 Winter* 
Hamburg, NY 

lanfest.intei.com 

01.17-19.14 

Lanwar 54 

Louisville, KY 

www.lanwar.ccm 



01.18-19.14 

FADECON 

Garland, TX 

fadeoon.org 

01.18.14 

NGC'S LAN-A-GEDDON 
Greenville, TX 

www.networ[<gamingciub.com 

01.24- 26.14 

LANFest Great Escape LAN - IV* 

Sacramento, CA 

ianfest.intel.oom 

01.25- 26.14 

Naois Gaming 
York, PA 

www.nacisgaming.ccm 

01.31-02.01.14 

LANFest NETWAR 26.0* 

Omaha, NE 

ianfest.intel.oom 

02.08-09.14 

Gamers For Giving 
Yspilanti, Ml 

gamersfcrgiving.crg 

02.08.14 

Fayetteville LAN 
Fayetteville, AR 

www.fslan.ccm 

02.1S-16.14 

AYBO League of Legends LAN 
Winnipeg, Manitoba 

www.allycurbasecnline.ccm 
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CPU 



Across The Nation — & Beyond! 

* Event scheduled to include a CPU case mod contest 




02. IS. 14 


04.19.14 


NGC's LAN-A-GEDDON 


NGC's LAN-A-GEDDON 


Greenville, TX 


Greenville, TX 


www.networkgamingclub.com 


www.netwcri<gamingclub.com 


02.21-24. 14 


OS. 17.14 


PDXLAN 23* 


NGC's LAN-A-GEDDON 


Portland, OR 


Greenville, TX 


www, pdxian . net 


www.networkgamingclub.com 


02.21-23. 14 


06.14-1S.14 


LANFest FITES 2014* 


Naois Gaming 


Mechanicsburg, PA 


York, PA 


lanfest.intel.com 


www.naoisgaming.ccm 


02.28-03.02.14 


06.21.14 


Exodus LAN 2014 


NGC's LAN-A-GEDDON 


Troy, NY 


Greenville, TX 


www.exodusian.com 


www.networkgamingclub.com 


03.04.14 


07.18-20.14 


NeXus LAN 


Naois Gaming 


Miamisburg, OH 


York, PA 


www.nexuslan.crg 


www.naoisgaming.ccm 


03.1S.14 


07.19.14 


NGC's LAN-A-GEDDON 


NGC's LAN-A-GEDDON 


Greenville, TX 


Greenville, TX 


www.networl<gamingclub.com 


www.networkgamingclub.com 


03.22.14 


08.16.14 


LAN OC V14.0 


NGC's LAN-A-GEDDON 


Ohio City, OH 


Greenville, TX 


ianoc.org 


www.networkgamingclub.com 


03.29-30.14 




Naois Gaming 




www.naoisgaming.com ^^^^^^g^f^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 



Would you like us to help promote your next LAN? 

Give usacallatl-800-733-3809 

We'll be glad to consider your event 
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Q&A With Jonathan Lin 

Genius' U.S, Marketing Director 
Taiks GX- Garni no 



Q: Genius has been around for 
many years, and has been making 
gaming products for a long time, as 
well. When did the company decide 
to create the GX-Gaming brand, 
and what was the company's goal for 
the label? 

1 1 : Genius has always been at the 
KJ Lforefront of manufacturing com- 
puter peripherals, but in the last couple 
years it was the niche market of gamers 
that really caught our attention. Genius 
created the GX-Gaming brand in 2011 
because we wanted to give gamers 
and everyday users alike the tools to 
perform at full potential in FPS, MMO, 
or RTS games. 

Q: Is there a single, defining design 
philosophy at work behind every 
GX-Gaming product, and if so, can you 
tell us what it is? 

1 1 : Unfortunately no, I can't say we 
\J Lhave a single defining design 
philosophy, because we have many. Our 
goal is to give gamers the best gaming 
experience possible, and because we 
are fairly new to the gaming realm, we 
look towards gamers for their input. 
In a way, it's gamers who define our 
design philosophy. 

Q: Your site mentions pro gaming in 
several instances, and it looks like 
the company plays a fairly active role in 
pro gaming events. Does GX-Gaming 
sponsor a pro gaming team, or does it 
mostly sponsor events? Can you talk 
a little about what kinds of activities 
sponsorship entails? 



1 1 : Currently, GX-Gaming mostly 
KJ Lsponsors events like LAN parties and 
Cons, but we do sponsor a couple amateur 
teams, as well. We're still looking for a pro 
team to sponsor, but right now sponsoring 
events is a bit more rewarding. At events, 
we get to interact with users face-to-face 
and really get a sense of the community, 
plus we get to hand out free stuff! 

Q: You mentioned that gamers play a 
role in the design of your products; 
does this happen during the design 
phase or through feedback, and if so, 
can you talk about how that works? 

1 1 : Gamers definitely play a huge role 
KJ Lmin our design process; although, 
being a 3-year-old brand does have 
its limitations. We try to implement as 
much gamer opinion and feedback into 
our products as possible, but some work 
out better than others. Products like the 
Gila stemmed directly from what gamers 
wanted: an ambidextrous, weighted mouse 
with custom macro setup and overclocked 
response time. 

Q: GX-Gaming currently has mice, 
keyboards, headsets, speakers, and 
mouse pads. Are there other types of 
products that we can expect from GX- 
Gaming in the future? 

II : Although PCs are the /r/master 
KJ Lrace in gaming, we are currently 
developing new products towards consoles 
and portable handhelds. 

Q: Readers will start getting copies of 
this issue just a few days before CES 
opens. Can you give us a little preview of 




what GX-Gaming will be showing at this 
year's event? 

1 1 : I'm not allowed to say much about 
KJ Lwhat will be at our CES booth, but 
I can say that this year acoustics plays a 
large role. New peripherals from both GX- 
Gaming and Genius will be on display and 
available for demoing, so we welcome all to 
swing by and give them a try. 

: What can you tell readers about 
GX-Gaming that you think would 
surprise them? 

1 1 : Here at GX-Gaming, we strive 
KJ Lto perfect gaming peripherals, but 
perfection is still a ways from where we've 
come in the past couple years, which is 
a good thing. We want to continue to 
grow and really immerse ourselves and our 
products in what we think the essence of 
gaming is really about: the community. ■ 
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